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Chapter I 
General introduction 
        
Adolescence is a period in which new opportunities are discovered trough experimentation 
and experience (De Wit et al., 2004; Van Leeuwen et al., 2011). One of the areas in which 
this discovery process takes place is experimenting and starting with substance use. Many 
Dutch adolescents start using alcohol, tobacco, and marijuana in their early teens (Hibell et 
al., 2009; Verdurmen et al., 2012). At age 12, 35.4% of Dutch adolescents already report 
alcohol consumption, 11% have smoked at least once, and 1.2% report ever using 
marijuana. At 16, the percentage of adolescents who ever used alcohol increased to 89.7%, 
who ever used tobacco to 55.1%, and who ever used marijuana to 32.5%. Not only the 
number of substance using adolescents increases rapidly during this period, the frequency 
and intensity of use also becomes more pronounced. Binge drinking increases, for instance, 
from 3.3% at age 12 to 57.4% at age 16 and daily smoking increases from almost zero 
percent to 15% during this period (Verdurmen et al., 2012). In general, alcohol is the most 
commonly used substance by adolescents in the Netherlands, followed by the use of tobacco 
and marijuana.  
 
Alcohol use 
The use of alcohol can lead to euphoric effects and might reduce feelings of stress. 
Drinking alcohol can also reduce inhibitions and might subsequently result in more 
extraverted expressions (Persson et al., 1980). The legal drinking age in the Netherlands is 
currently set at sixteen for soft alcoholic beverages (i.e., beer and wine) and eighteen for 
stronger alcoholic drinks (e.g., vodka). At the moment, the government is planning to raise 
the legal age to 18 for all alcohol use (www.rijksoverheid.nl). Despite this legal age, 
experimenting with alcohol under the age of sixteen is quite common (Verdurmen et al., 
2012). Early and excessive alcohol use increases the risk for several problem behaviors, like 
aggression, delinquency, and risky sexual activities (Brady et al., 2008; Grant & Dawson, 
1997; Graves et al., 2005; Kaplow et al., 2002). Further, alcohol consumption at an early age 
leads to an elevated risk for later alcohol dependence and misuse (Andersen et al., 2003; 
Behrendt et al., 2008; Faden et al., 2010; Grant & Dawson, 1997; Kandel et al., 1997; Spear, 
2002) and has a negative impact on cognitive functioning and brain development (Brown et 
al., 2000; Spear, 2002; Tapert et al., 2002). 
 
Tobacco use 
First experiences with tobacco have instant physical and psychological effects (e.g., 
Abreu-Villaça et al., 2003; Goriounova & Mansvelder, 2012). Adolescents who experiment 
with tobacco have a great risk to develop a physiological and psychological dependence on 
nicotine (DiFranza et al., 2000; Harakeh et al., 2004). At the moment, adolescents under the 
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age of sixteen are not allowed to buy cigarettes or other nicotine-related products in the 
Netherlands. However, many Dutch adolescents gain access to cigarettes and start 
experimenting before the age of sixteen (Verdurmen et al., 2012). The use of tobacco has 
major consequences for adolescents’ health. Not only is experimenting with tobacco a risk 
factor for subsequent use, it is also a major risk factor for chronic respiratory disease, cancer, 
and heart and vascular disease (Higgins, 1991; Jansen et al., 1996). In accordance with 
alcohol use, early tobacco use can also lead to cognitive impairments, such as reduced 
prefrontal cortex activity, working memory and attention (e.g., Counotte et al., 2011; Mathers 
et al., 2006). 
 
Marijuana use 
Marijuana is known for its relaxing and euphoric effects, whereby especially sensory 
experiences become more intensified (Hall & Solowij, 1998). Marijuana can be used in 
different ways, like smoking, eating space cake or drinking it in tea. In the present thesis we 
refer to marijuana use as smoking marijuana. In the Netherlands, possession of marijuana as 
well as buying or selling marijuana is illegal under the age of eighteen. Despite this no-
tolerance policy for minors, many adolescents experiment with marijuana use well before 
they reach the legal age (Verdurmen et al., 2012). When adolescents start using marijuana in 
their early teens, they have an increased risk for distortion of brain development due to long 
lasting neurobiological changes (Pistis et al., 2004; Pope et al., 2003; Solowij et al., 2011; 
Tapert et al., 2002). Also, they have an elevated risk for later dependence, misuse, psychosis, 
and depressive symptoms (Behrendt et al., 2009; Fergusson et al., 2003; Grant & Dawson, 
1997; Hayatbakhsh et al., 2007; Henquet et al., 2004; Moore et al., 2007; Perkonigg et al., 
2008; Shapiro & Buckley-Hunter, 2010; Swift et al., 2008). 
 
Increasing attention 
The increased scientific knowledge on detrimental health effects is one of the reasons 
why more and more attention is being paid to adolescent substance use. Other reasons for 
this shift in attention are: the high ranking of substance use among Dutch adolescents in 
international comparative research (e.g., Currie et al., 2004; Hibell et al., 2009); a reported 
increase in alcohol intoxication among (early) adolescents (e.g., Valkenberg et al., 2007; Van 
Kleef & Van der Lely, 2006); indications from repeated cross-sectional studies that adolescent 
substance use behavior increased, especially among the group of early adolescents 
(Monshouwer et al., 2004; Poelen et al., 2005); and the societal costs of early substance use 
(Van de Donk et al., 2009). All these reasons underline the (societal) importance for delaying 
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the age of onset in the general population of Dutch adolescents and this is mostly why 
policymakers stress the need for effective prevention strategies in the Netherlands.  
 
Risk and protective factors 
Knowledge on risk and protective factors is important for effective prevention (e.g., 
Faggiano et al., 2008; Griffin et al., 2003; Hawkins et al., 1992; Lemstra et al., 2010; 
McBride, 2003; Porath-Waller et al., 2010; Spooner & Hall, 2002; Vogl et al., 2012). There 
are risk factors for early and excessive substance use that have been extensively studied in 
adolescence. Examples are the determinants of the theory of planned behavior and the ASE-
model, that describes the role of attitudes, social influences, and self-efficacy in the 
development of substance use (e.g., Aas et al., 1995; Cameron et al., 2003; Conrad et al., 
1992; De Vries et al., 1995; Jones et al., 2001; Kam et al., 2009; Leigh & Stacey, 2004; 
Marcoux & Shope, 1997; Patrick et al., 2010; Randolph et al., 2006; Scheier et al., 1999; 
Tyas & Pederson, 1998; Van de Ven et al., 2007). However, there are also potential risk 
factors for substance use that received less attention in early adolescence. One of these 
factors concerns the role of specific personality traits previously related to high and 
problematic substance use behaviors in older samples (e.g., Conrod et al., 1998; Kotov et al., 
2010; Pulkkinen & Pitkänen, 1994; Schmidt et al., 2007; Sher et al., 2000; Shin et al., 2012).  
 
Central  themes of this thesis 
In the first part of this thesis the central theme is prevention effectiveness of substance use 
in early adolescence. In this part insight will be given into the effectiveness of the universal 
school-based prevention program ‘Healthy School and Drugs’, which is based on the ASE-
model. Currently, approximately 75% of all secondary schools in the Netherlands annually 
implement (parts of) the HSD prevention program. In the second part the focus will be on the 
examination of personality traits as risk factors for early adolescent substance use initiation 
and development. 
 
 
Part 1:  Prevention effectiveness 
Prevention of substance use 
A potentially powerful tool to lower prevalence rates of substance use in early 
adolescence and to delay the age of onset of substance use is effective prevention. In the 
past, many universal school-based prevention programs have been developed and 
implemented to avert early and excessive substance use in adolescence (e.g., Cuijpers, 
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2002a; Fagianno et al., 2008; Flay, 2009; Foxcroft & Tsertsvadze, 2012; Gottfredson & 
Wilson, 2003; Nation et al., 2003; Paglia & Room, 1999; Porath-Waller et al., 2010; Skara & 
Sussman, 2003; Tobler et al., 2000; Tobler & Stratton, 1997; Wiehe et al., 2005). Most of 
these programs have not been tested on the program effects. Given the societal need and 
desire for actual results, program effects on adolescents’ substance use are now more often 
tested in experimental and quasi-experimental designs.  
In clinical research, it is quite common that multiple independent researchers replicate 
treatment evaluations and that general consensus is present about relevant outcome 
variables. In contrast, prevention program research generally has a brief history of testing and 
often many issues concerned with program testing are not noted in scientific papers (e.g., 
Foxcroft & Tsertsvadze, 2012; Holder, 2010). Prevention program research can benefit from 
reports on predefined and post-hoc outcome variables and their accompanying (non) 
significance. Also, openness and transparency on analyses, personal interests or profits, 
practical relevance, possible selection bias, and the need for replication are important to 
adequately appreciate the true value of a prevention program (Holder, 2010). Despite the 
potential weaknesses in previous efficacy and effectiveness studies, their results provide 
important insights into possible effective elements of prevention programs targeting substance 
use in adolescence. Most of these elements can generally be brought under in three 
overarching factors, namely the content of the program, the context in which the program is 
delivered, and the way the program is implemented (e.g., Dusenbury et al., 2003; Flay et al., 
2005; Foxcroft & Tsertsvadze, 2012; Jadad & Enkin, 2007; Peters et al., 2009; Tobler et al., 
2000).  
 
Content 
The first factor that is important for effective prevention is a solid content of the 
prevention program (e.g., Dusenbury et al., 2003; Dusenbury & Falco, 1995; Peters et al., 
2009; Vogl et al., 2012). There are several important aspects regarding the content of a 
prevention program: the type of program, program theory, program intensity, and program 
delivery. 
Program type. Overall, three major types of universal school-based prevention programs 
can be distinguished based on their goals and content (Fagianno et al., 2008). The first type 
concerns programs oriented on increasing knowledge, which aim to enhance adolescents’ 
knowledge on biological and psychological aspects of substance use. These programs aim to 
accomplish a more negative attitude towards substance use, which in the end is assumed to 
deter actual use. The second type is known as the cognitive-affective program, which argues 
that psychological factors place adolescents in vulnerable positions and therefore aim to 
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improve adolescents’ self-confidence and self-awareness. The third type, which is referred to 
as the social influence program, aims to improve adolescents’ social and/or life skills in order 
to prevent substance use originated from peer pressure. There is consensus on the fact that 
social influence programs seem to be most effective, in that they more often show positive 
effects compared to knowledge and affective programs (Caria et al., 2011; Cuijpers, 2002a; 
Dijkstra et al., 1999; Flay, 2009; Midford et al., 2002; Paglia & Room, 1999; Tobler et al., 
2000). Especially, programs that cover broader based personal and social skills training seem 
to have additional program effects (e.g., Botvin & Griffin, 2004; Dusenbury & Falco, 1995). 
Although, social influence programs are found to be most effective compared to knowledge 
and affective programs, there are indications that combining the social influence approach 
with knowledge and normative (i.e., social approval and norms regarding use) elements will 
enhance program effects (e.g., Griffin et al., 2003; Lemstra et al., 2010; McBride, 2003; 
Porath-Waller et al., 2010; Vogl et al., 2012). 
Program theory. Prevention programs benefit from a sound theoretical or scientific 
foundation (e.g., Dusenbury & Falco, 1995; Peters et al., 2009; Vogl et al., 2012). The 
program theory and working mechanisms behind a prevention program are intertwined with 
the type of prevention program. Within the knowledge programs it is, for instance, believed 
that an increase in knowledge on biological and psychological aspects of substance use will 
lead to a more negative attitude. This attitude towards substance use is subsequently believed 
to influence actual substance use behavior. The rationale behind this process is similar to 
those of cognitive theories, like the theory of reasoned action or theory of planned behavior 
(TRA/TPB: Ajzen, 1991; Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975). Regardless of the 
preferred theory behind a prevention program, the theory should be founded on empirical 
findings on substance use behavior in adolescence (e.g., Petraitis et al., 1995). Also, the 
theory should account for developmental stages in adolescence, like the need for concrete in 
the moment information and the phase of substance use adolescents are in (e.g., prior of 
initiation, initial exposure, or when prevalence rates increase). The program content should 
be adapted to these developmental stages accordingly, for instance, by timing 
developmentally appropriate information (e.g., information that emphasizes short-term 
consequences of use) on substances and training relevant phase appropriate skills (e.g., 
Dusenbury & Falco, 1995; Greenberg, 2004; McBride, 2003).  
Program intensity. There are varying recommendations with respect to the intensity of 
effective prevention programs (Dusenbury & Falco, 1997; McBride, 2003; Tobler et al., 2000; 
Tobler & Stratton, 1997; White & Pitts, 1998). However, evidence suggests that more intense 
programs sort stronger effects in reducing substance use behaviors in adolescence (e.g., 
Botvin & Griffin, 2007; Flay, 2009; Foxcroft & Tsertsvadze, 2011; Peters et al., 2009; Porath-
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Waller et al., 2010; Skiba et al., 2004; Speath et al., 2010; Tobler et al., 2000; Winters et al., 
2007). There are reviews that identified a minimum of 10 sessions/hours necessary in order to 
obtain program effects (Dusenbury et al., 1997; Tobler et al., 2000; White & Pitts, 1998).  
Program delivery. Previous prevention studies showed that interactive methods sort more 
effect compared to non-interactive methods in reducing substance use in adolescence 
(Cahill, 2006; Dusenbury & Falco, 1997; Flay, 2009; Midford et al., 2002; Peters et al., 2009; 
Porath-Waller et al., 2010; Tobler et al., 2000; Tobler & Stratton, 1997). Non-interactive 
methods or programs are characterized by a structured scheme. The focus is usually on oral 
presentations by lecturers, and interaction between adolescents is rarely stimulated. In 
contrast, interactive methods or programs are less structured and discussions, role-playing, 
and interaction between adolescents are the focal points of such programs (Cuijpers, 2003). 
The relevant interactive part of these programs is the interaction between students, rather 
than the interaction between student and teacher (Tobler et al., 2000; Tobler & Stratton, 
1997). However, teachers need to be trained in order to successfully guide and stimulate 
student interactions (Dusenbury & Falco, 1995; McBride, 2003; Peters et al., 2009).  
Another issue with respect to program delivery concerns the person who facilitates the 
prevention program. Prevention programs can be facilitated by numerous people, but often 
teachers facilitate school-based prevention programs. However, there are indications that 
facilitators other than teachers (e.g., health professionals or program specialists) sort 
beneficial effects over teachers and peers (Porath-Waller et al., 2010; Tobler et al., 2000; Van 
Laar & Van Ooyen-Houben, 2009). One of the explanations is that professionals are better 
trained in the delivery of the program and have different backgrounds. Other explanations 
might be a lack of motivation or insufficient staff time for training and delivery by teachers. 
Further, there are some indications that programs facilitated by peers might sort better effects 
than those facilitated by teachers. However, the evidence is inconclusive (Gottfredson & 
Wilson, 2003; McBride, 2003; Peters et al., 2009; Posovac et al., 1999; Tobler & Stratton, 
1997; Werch, 2001) and if beneficial effects of peer over teacher facilitators were found they 
mostly seem to reflect short-term effects (Cuijpers, 2002b). Conclusively, despite the type of 
facilitator of a prevention program, consensus is present in that training facilitators of 
prevention programs seems especially relevant for enhancement of program effects (e.g., 
Dusenbury et al., 2003; Dusenbury & Falco, 1995; McBride, 2003; Peters et al., 2009).  
Besides humans as possible facilitators of a prevention program, computer-delivered 
treatments and prevention programs are on the rise (e.g., Bewick et al., 2008; Carey et al., 
2007; Rooke et al., 2010; Voogt et al., 2011; Walters et al., 2006). There is evidence in the 
substance use treatment field, that computer-delivered programs are efficacious even without 
additional personal treatment (Bewick et al., 2008; Carey et al., 2007; Chiauzzi et al., 2005; 
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Doumas et al., 2009; Rooke et al., 2010; Spijkerman et al., 2010; Walters et al., 2006). Core 
components of computer-delivered treatment programs seem to involve elements of cognitive 
behavioral therapy (Riper et al., 2008; Rooke et al., 2010), chat possibilities (Rooke et al., 
2010), motivational interviewing (Miller & Rollnick, 2002; Voogt et al., 2011), and normative 
feedback (Bandura, 1986; Lewis & Neighbors, 2007; Voogt et al., 2011). Information on the 
efficacy and effectiveness of computer-delivered programs for prevention of substance use in 
early adolescence is mostly lacking (Rooke et al., 2010). However, there are a few 
indications that computer-delivered programs can be effective in adolescence (Champion et 
al., 2013; Schinke et al., 2004) and sort better effects than traditional methods (Clark & 
Mayer, 2003). These types of programs might thus make an important contribution to 
prevention of substance use in early adolescence.  
 
Context 
Another important factor for effective prevention is the context in which the prevention 
program is carried out (e.g., Dusenbury & Falco, 1995; Foxcroft & Tsertsvadze, 2012; Peters 
et al., 2009). The context of the program may concern the type of prevention or the setting in 
which the prevention program is executed.  
Prevention type. Prevention efforts can be classified as universal, selective, or indicated 
prevention. The first, universal prevention, targets the general population or populations who 
were not identified based on individual risk. The second, selective prevention, targets ‘at-risk’ 
populations for substance use. The last, indicated prevention, targets adolescents who 
already show symptoms of (developing) problematic substance use behaviors, but before they 
have actual addiction problems. Most school-based prevention programs on substance use 
fall under universal prevention (e.g., Cuijpers, 2002a; Dusenbury & Falco, 1997; Foxcroft & 
Tsertsvadze, 2011; Lemstra et al., 2010; Tobler et al., 2000). These programs target all 
students indifferent of their individual risk factors for substance use and try to prevent early 
and excessive substance use from occurring. Therefore, school-based prevention programs 
are generally carried out when adolescents are between 12 and 16 years of age, since most 
adolescents start using substances in this period.  
Universal school-based prevention programs generally sort small effects, but small effects 
can have important practical relevance (e.g., Foxcroft & Tsertsvadze, 2012; Tobler et al., 
2000; West & O’Neal, 2004). The practical relevance of an effect relies on the relative costs 
and benefits of a prevention program. It could, for instance, be that a small but inexpensive 
effect has beneficial practical relevance over a larger, but very expensive effect. Also, the 
outcome variable of interest and the population are important determinants of practical 
relevance. For instance, small changes in life and death situations for the entire population 
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differ from small changes in the overall percentage of well-being for a limited population. 
Compared to universal prevention, selective substance use prevention efforts have sorted 
somewhat more promising results, in that they generally yield higher effect sizes (e.g., 
Conrod et al., 2008; Cuijpers et al., 2006; Gottfredson & Wilson, 2003; Kreamer et al., 2002; 
Kumpfer et al., 1997; Spoth et al., 2008; Springer et al., 2004). However, far more studies 
evaluated universal prevention programs compared to selective prevention programs and 
some selective prevention studies also did not find effects on substance use (Bröning et al., 
2012; Cuijpers, 2003).  
Prevention setting. Prevention programs are usually developed for a specific setting. Many 
prevention programs are developed for school settings, while others are developed for 
families, institutions, or communities (e.g., Cuijpers, 2003; Foxcroft & Tsertsvadze, 2012; 
Kleinjan & Engels, 2010). The advantage of school-based prevention programs is that large 
amounts of adolescents are reached in a relatively easy way and that these adolescents are 
less prone to attrition (Spoth et al., 2011). Another advantage is the relative easy inclusion of 
possible ‘risk’ groups, who are otherwise difficult to reach. Prevention programs that target 
multiple settings, including for instance the school and the family setting, seem to have 
beneficial effects over prevention programs targeting one specific setting (e.g., Foxcroft & 
Tsertsvadze, 2012; Hawkins et al., 1992; Kleinjan & Engels, 2010; Lopez et al., 2008; 
Sowden et al., 2003; Thomas & Perera, 2008; Verdurmen et al., 2003). A recent Dutch RCT 
showed, for instance, that combining a digital information lesson in the school setting with a 
structured parental meeting in the family setting, helped to reduce adolescents’ alcohol use 
compared to a single setting approach (Koning et al., 2011; Koning et al., 2009). In sum, 
targeting multiple settings in prevention seems to enhance program effects.  
 
Implementation 
The final important factor for effective prevention is the implementation of a prevention 
program. The way in which prevention program effects are tested differs; with a clear 
distinction between studies that evaluate the efficacy or the effectiveness of a program. 
Studies that investigate the efficacy of a prevention program, test if the program works under 
‘optimal’ circumstances, thus if the program can work (Flay et al., 2005; Jadad & Enkin, 
2007). Usually, program developers carry out efficacy trials, in which they control the way 
the prevention program is delivered (Eisner, 2009; Flay et al., 2005; Ghandi et al., 2007). 
Studies that examine the effectiveness of a prevention program are interested if the program 
does work under ‘normal’ or real life circumstances (Flay et al., 2005; Jadad & Enkin, 2007). 
After dissemination of a prevention program, the implementation of the program is usually 
taken over and carried out by local professionals or teachers.  
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Insufficient implementation of a prevention program can easily result in loss of program 
effectiveness (e.g., Dusenbury et al., 2003; Elliot & Mihalic, 2004; Ennett et al., 2011). Not 
surprisingly, prevention programs tested in efficacy studies, generally sort more or stronger 
effects than prevention programs tested in effectiveness studies (Borman et al., 2003; Eisner, 
2009; Ghandi et al., 2007). Important factors for successful dissemination (i.e. program 
fidelity) are adherence to the program, exposure to the program, quality of program delivery, 
participant responsiveness, and program differentiation (e.g., Dusenbury et al., 2003; Ennett 
et al., 2011). Research shows that prevention programs are often not executed as intended by 
the program developers after dissemination. Conclusively, it is essential to account for the 
way a prevention program is tested when program effects are evaluated, as efficacy studies 
might overestimate effects. 
 
The Healthy School and Drugs program 
One of the most popular and widely used Dutch prevention programs is ‘The Healthy 
School and Drugs (HSD)’ program. This is a multi-component prevention program aimed at 
preventing, postponing, or reducing excessive substance use among early adolescents in 
secondary schools. Approximately 75% of all secondary schools in the Netherlands annually 
carry out (parts of) the HSD program. It is one of the few school-based national prevention 
programs of which the effectiveness was tested in a quasi-experimental design (Cuijpers et 
al., 2002). In that study, both on the short and long term, fewer participants in the 
experimental condition initiated alcohol use compared to the control condition. Also, less 
frequent and excessive alcohol was reported in the experimental condition at 3-year follow-
up. Further, short-term effects of HSD were present for tobacco and marijuana use. At 3-year 
follow-up, smokers in the experimental condition still smoked less. However, marijuana 
users in the experimental condition used marijuana more often at 3-year follow-up. Since this 
last evaluation, many changes were made in both content (e.g., the marijuana module) and 
materials (i.e., e-learning modules). The next section describes the content, context, and 
implementation of this renewed HSD prevention program, which was tested in the present 
evaluation.  
 
Content 
The HSD program consists of four pillars: information lessons (i.e., e-learning modules), a 
parental meeting, regulation of substance use, and monitoring and counseling. The program 
combines elements of all three types of school-based prevention programs (i.e., knowledge, 
cognitive-affective, and social influence). The HSD program is based on the assumption that 
more than information lessons are necessary to prevent adolescents from unhealthy 
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substance use behaviors. Adolescents need rules and tutoring, a task for parents, school 
boards, teachers, and student counselors (Midford et al., 2002; Paglia & Room, 1999). The 
HSD program therefore aims to activate all these parties and seeks synchronization of 
lessons, rules, and guidance.  
The information lessons of the HSD program are based on the ASE model (De Vries et al., 
1995; De Vries et al., 1988; Brug et al., 2000) and principles of student oriented tutoring 
(Tobler et al., 2000). The ASE model is derived from the theory of reasoned action (TRA: 
Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975) and the social cognitive theory (SCT: 
Bandura, 1986) and is commonly used in predicting and explaining health behavior. 
Determinants of behavior of this model are attitudes (A), social influences (S), self-efficacy (E), 
and behavioral intention. The ASE model presumes that attitudes, social influences (i.e., the 
substance use norms and behaviors of friends and family), and self-efficacy precede one’s 
behavioral intention and that one’s behavioral intention in turn precedes actual behavior. 
The theory behind the ASE model has been extensively studied in alcohol and tobacco use in 
adolescence (e.g., Aas et al., 1995; Cameron et al, 2003; Conrad et al., 1992; De Vries et al., 
1995; Jones et al., 2001; Kam et al., 2009; Leigh & Stacey, 2004; Marcoux & Shope, 1997; 
Patrick et al., 2010; Randolph et al., 2006; Scheier et al., 1999; Tyas & Pederson, 1998; Van 
de Ven et al., 2007). These studies show that more favorable attitudes, more social approval, 
higher subjective norms (i.e., perceptions of other peoples substance use), and lower self-
efficacy to withstand substance use predict stronger intentions and increased alcohol and 
tobacco use. 
 Contrary to alcohol and tobacco use, less attention has been paid to the role of cognitive 
factors in explaining adolescent marijuana use. Only a few studies prospectively investigated 
the role of cognitive-affective aspects on marijuana use in early adolescence (Ellickson et al., 
2004; Kam et al., 2009; Skenderian et al., 2008; Stephens et al., 2009) and only one of these 
actually investigated the mediating role of intention in the relationship between the ASE 
factors and marijuana use (Stephens et al., 2009). However, this study simultaneously 
included users and non-users without controlling for prior marijuana use. Marijuana users 
have more favorable attitudes compared to their non-using peers (e.g., O’Callaghan & Joyce, 
2006; Skenderian et al., 2008), and possibly have lower self-efficacy compared to non-users 
(Aas et al., 1995; Epstein et al., 2001). Further, intentions to initiate marijuana use might 
differ from intentions to maintain the behavior. Conclusively, despite the need for knowledge 
on the role of the ASE components on marijuana use initiation, this information is still 
lacking. In the current thesis, this gap in knowledge will be handled by investigating the 
applicableness of the ASE-model in the explanation of marijuana use initiation.  
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The information lessons of the HSD program consist of four digital lessons on alcohol, 
three digital lessons on tobacco, and three digital lessons on marijuana. The lessons consist 
of small films, animations, and several types of interactive tasks and identification figures 
(e.g., role models) are central parts of the lessons. Also, adolescents are able to discuss 
relevant topics or to exchange their opinions through chat rooms and forums. The lessons are 
designed to gradually increase adolescent’s skills in responsibly dealing with substances. The 
parental participation component consists of a plenary parental meeting for parents. During 
this meeting, information is provided on the HSD program and substance use. Specifically, 
characteristics and risks of substance use, opinions on substance use, and education in the 
home setting with respect to substance use are discussed. The regulation component 
concerns the school standard and subsequent rules regarding substance use behaviors of 
students and school personnel. Finally, the monitoring and counseling component consists of 
a training session for school-selected personnel on signaling and guiding problematic 
substance use among individual adolescents. The regional institutions for treatment and care 
of drug addiction (ITCD) or the municipal health services (MHS) provided this two-hour 
training session. During the training session practical information is provided on how to 
recognize problematic substance use among adolescents and on how to efficiently support 
these adolescents in and outside the school setting.  
 
Context 
The HSD prevention program is a universal primary school-based prevention program. It 
aims to prevent early and excessive substance use in a general population of adolescents. 
The different pillars of the program target multiple settings; information lessons (i.e., e-
learning modules) at the individual (school) level, a parental meeting, and regulation of 
substance use and monitoring and counseling at the home and school environment levels. 
 
Implementation 
The program is developed and coordinated by the Trimbos-institute (i.e., Netherlands 
institute of mental health and addiction). The HSD program is widely disseminated and the 
implementation is handled and supervised by the regional institutions for treatment and care 
of drug addiction (ITCD) and/or the municipal health services (MHS). Teachers are trained by 
the ITCD or MHS in the content and operation of the digital modules before the lessons are 
offered to the adolescents. Also, the ITCD or MHS provide the parental meeting and the 
training session on signaling and guiding problematic substance use among adolescents. 
When a school lacks a regulation on substance use, the ITCD or MHS supports the creation 
of such regulation by giving advice and providing example regulations. 
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The HSD effectiveness study design 
The HSD effectiveness trial concerns a 3-year RCT with three arms –two interventions 
(i.e., e-learning and integral) and a control condition– testing the prevention program effects. 
Participants were 3,784 early adolescents of 23 secondary schools from seven different 
regions in the Netherlands: 1,330 were involved in the e-learning condition, 1,195 in the 
integral condition, and 1,259 in the control condition. After initial recruitment and 
enrollment in the trial, randomization took place at the school level, to avoid contamination 
between conditions (e.g., Koning et al., 2009). Directly after conducting the randomization 
procedure, a baseline assessment took place in all three conditions between January and 
March of 2009 (T0). Follow-up assessments were carried out after 8 (T1), 20 (T2), and 32 (T3) 
months. 
The HSD program was implemented after the baseline assessment in different phases to 
prevent overburdening of schools. In the first year the focus in the integral condition was on 
starting with the information lessons on alcohol and to get parents involved in the program. 
In the second year, the schools in the integral condition implemented the two remaining 
pillars besides the information lessons on tobacco. Finally, in the third year the information 
lessons on marijuana were implemented. The schools in the e-learning condition solely 
implemented the information lessons on alcohol, tobacco, and marijuana in respectively the 
first, second, and third year. Finally, participants in the control condition carried on in the 
same manner, thus a ‘business as usual’ approach was followed at these schools.  
 
Research questions 
The objective of the first part of this thesis is to test the effectiveness of the HSD 
prevention program in preventing, postponing, or reducing excessive substance use in early 
adolescence. First of all, knowledge on the theoretical background of the HSD program on 
marijuana use initiation is lacking. Therefore, the first research question that will be 
addressed in this part is as follows:  
(1) Are cognitive-affective theories that form the basis of the HSD prevention program, 
like the theory of planned behavior, applicable to marijuana use in early adolescence? 
Further, as mentioned before, many changes have been made in both materials and content 
of the HSD program since its last evaluation (Cuijpers et al., 2002) and important changes in 
substance use behaviors of adolescents took place in this past decade. So, a new and more 
stringent test –based on a randomized clustered trial (RCT)– was performed on the effects of 
the renewed HSD program on adolescents’ substance use. Consequently, the second 
research question addressed in this part is as follows: 
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(2) What is the effectiveness of the HSD prevention program on new incidences of 
alcohol, tobacco, and marijuana use in early adolescence? 
Although incidence-based approaches are commonly used when assessing the effectiveness 
in RCT’s, it is important to note that when estimating the effect of a prevention program at 
each measurement wave separately, the dynamics in the development of the outcome 
variable over time are unknown (Duncan & Duncan, 1995; MacKinnon & Lockwood, 2003; 
Muthén & Curran, 1997; Taylor et al., 2000). With latent growth curve modeling it is possible 
to examine the HSD program effects while accounting for the developmental nature of 
substance use over time. In a latent growth curve model all information on the longitudinal 
course of the outcome variable is included in a single analysis, which makes it possible to 
determine individual variation in the development of use and to examine if an effect of the 
HSD program might be found on such changes over time (e.g., Duncan & Duncan, 1995). As 
a result, the third research question reads: 
(3) What is the effectiveness of the HSD prevention program on development of 
substance use behaviors in early adolescence? 
The HSD program aims to postpone and/or reduce substance use in a general population of 
early adolescents. However, it could be that not all adolescents benefit from the program in 
the same manner and that the HSD program is mainly effective or ineffective in specific 
groups of adolescents (Kreamer et al., 2002). Besides looking at the main effects of the HSD 
program on the entire population, it is important to examine whether certain theory-based 
subgroups would benefit more from the HSD program than others. This kind of information is 
relevant, because it can direct future implementation and content building of the HSD 
program. Specific characteristics of study participants may moderate the relationship between 
the HSD program and substance use behaviors. Moderators of interest are participants’ sex, 
educational level, and personality traits on the basis of previously reported moderators in the 
literature (Amaro et al., 2001; Conrod et al., 2008; Koning, 2011; Kuntsche et al., 2006; 
Skara & Sussman, 2003; Verdurmen et al., 2012). Consequently, the final research question 
that will be addressed in this part is as follows: 
(4) Are there differential effects of the HSD program for sex, educational level, and 
personality characteristics? 
 
Outline  
The applicability of the theory behind the HSD program on marijuana use in adolescence 
was investigated in Chapter II. Before the actual results on the effectiveness of the HSD 
program are presented, the study protocol of the trial is presented in Chapter III. The 
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effectiveness of the HSD prevention program on new incidences of alcohol, tobacco, and 
marijuana use is examined in Chapter IV among Dutch adolescents at 8, 20, and 32 months 
after the baseline assessment. Finally, in Chapter V the effectiveness of the HSD prevention 
program is evaluated on development of alcohol, tobacco, and marijuana use. Also, it is 
explored whether certain theory-based subgroups would benefit more from the HSD 
prevention program than others.  
 
 
Part I I :  Under influence of your personality 
Many scholars believe that reduction of risk factors and enhancement of protective factors 
is an important strategy for effective prevention (e.g., Faggiano et al., 2008; Griffin et al., 
2003; Hawkins et al., 1992; Lemstra et al., 2010; McBride, 2003; Porath-Waller et al., 2010; 
Spooner & Hall, 2002; Vogl et al., 2012). Not surprisingly, most research on substance use in 
adolescence has focused on risk and protective factors of substance use (e.g., Cleveland et 
al., 2008; Hawkins et al., 1992; Kendler et al., 2003; Newcomb et al., 1986; Richards & 
Oinonen, 2011; Stattin et al., 2011; Swadi, 1999; Traube et al., 2012). Risk factors usually 
concern individual characteristics that increase the chance of developing problematic 
substance use. In contrast, protective factors decrease the possibility of substance misuse 
development, often by moderating the relationship between risk exposure and substance use 
development. It is well known that specific personality factors can have enhancing or 
suppressing effects in the development of substance use (Chassin et al., 2002; Colder et al., 
2002; Conrod et al., 2008; Conrod et al., 2010; Conrod et al., 2006; Flory et al., 2002; 
Hawkins et al., 1992; Jackson et al., 2000; Krank et al., 2011; Lammers et al., 2011; Loukas 
et al., 2000; Newton et al., 2012; Otten et al., 2008a; Woicik et al., 2009). However, less is 
known about the influence of personality factors on the earlier stages of substance use, such 
as initiation and initial development. Consequently, this part of the present thesis will focus 
on the role of personality in the early phase of substance use.  
 
Personality r isk factors for substance use 
Personality is often defined as ‘individual differences in the tendency to behave, think, 
and feel in certain consistent ways’ (Caspi, 1998, p. 312) and these individual differences are 
argued to be relatively stable over time, due to biological origins as temperament (Asendorf & 
Dennissen, 2006; Eisenberg et al., 2000; Shiner, 1998). In general, personality dimensions 
involving neurotic tendencies or deficits in behavioral inhibition are found to best predict 
substance (mis)use (e.g., Barret et al., 1998; Cloninger et al., 1991). Also, personality 
dimensions concerning specific, rather than general personality dispositions are of most 
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interest for substance related behaviors (Caspi et al., 1996; Comeau et al., 2001; Jackson & 
Sher, 2003; Woicik et al., 2009). One instrument that taps specific personality dimensions 
involving neurotic tendencies and inhibition deficits is the Substance Use Risk Profile Scale 
(SURPS: Woicik et al., 2009). 
 
Substance use r isk profi le scale 
The SURPS measures four distinct and independent personality traits: anxiety sensitivity, 
hopelessness, sensation seeking, and impulsivity. Anxiety sensitivity refers to the fear of 
symptoms of physical arousal (e.g., feeling dizzy or faint: Reis et al., 1986) and hopelessness 
is identified as a risk factor for the development of depression (Joiner, 2001). Sensation 
seeking is characterized by the desire for intense and novel experiences (Zuckerman, 1994) 
and finally impulsivity involves difficulties in regulation (controlling) of behavioral responses 
(Spoont, 1992). Different reinforcement processes are assumed to mediate the relationship 
between the SURPS personality traits and substance use in that the personality traits are 
susceptible to different types of reinforcement (e.g., Brunelle et al., 2004; Conrod et al., 
1998). Anxiety sensitive and individuals high on hopelessness tend to be sensitive for the 
negative reinforcement processes of substance use, while sensation seeking and impulsive 
individuals tend to be sensitive for more positive reinforcement processes.  
 
Theoretical background of the SURPS 
The theoretical model behind the SURPS originated from Cloninger’s (1987) 
neurobiological learning model of alcoholism. This model argues that substance abusers can 
be differentiated based on their degree of susceptibility for particular drug-reinforcement 
effects and the functioning of the brain motivational system. Substance use affects the 
functioning of the brain motivational system in different ways (e.g., positive, negative, threat) 
and according to this model individuals are differentially susceptible to these distinct types of 
motivations. As a consequence, the classification of substances is often based on the type of 
reinforcement of the substance and the way it interacts with the motivational system. 
Cloninger (1987) suggested that motivations for substance use that relate to anxiety and/or 
reactivity reduction are relevant for capturing differences between substance abusers. 
However, besides the effects of substance use on these two aspects, there are also substances 
(e.g., alcohol) that have pain relieving and psychostimulant characteristics.  
The developers of the SURPS, therefore, expanded the model of Cloninger (1987) by 
focusing on four personality risk traits and their accompanying motivational determinants of 
substance use (Conrod et al., 2000). According to the SURPS’ motivational model of 
substance misuse, anxiety sensitive individuals’ motivations for substances reflect motives to 
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escape from negative emotions or anxiety symptoms. Generally, these individuals are 
particular sensitive for drugs with anxiolytic effects, like alcohol and benzodiazepines. 
Individuals high on hopelessness are believed to use substances to suppress inhibitory effects 
of punishment and previously rewarded behavior and to be specifically sensitive for 
analgesic properties of substances, like alcohol and opioids. The psychomotor stimulant 
theory is believed to explain the relationship between sensation seeking and substance use. 
According to this theory, the functioning of the incentive reward system is influenced by 
specific dopamine-related biochemical mechanisms and sensation-seeking individuals seem 
especially sensitive for euphoric and intoxicating effects of alcohol. Finally, the motivations 
of impulsive individuals to misuse substances derive from a self-regulation deficit. This deficit 
in self-regulation causes a lack of inhibition (even in the face of negative consequences 
accompanying use) when specific substances have immediate reinforcing properties, like 
alcohol and drugs.  
One major issue with the motivational model behind the SURPS was that if researchers in 
that time wanted to assess the four personality traits that are now included in the SURPS, they 
needed at least three different instruments in order to measure these four traits (Krank et al., 
2011; Woicik et al., 2009). Another issue concerned the absence of an instrument that 
measured the four personality risk traits distinct and independent of each other (Woicik et al., 
2009). Of course, there were other personality inventories, like the NEO-FFI (Costa & 
McCrae, 1992). However, these measured more general, broad personality characteristics, 
such as openness and extraversion, rather than the specific lower-order traits susceptible for 
substance (mis)use. Following the need for a brief instrument that measured the four risk 
personality traits in a distinct and independent manner, the SURPS was developed. The 
SURPS is constructed from data of a community sample of substance users, who completed a 
large battery of personality and symptom inventories (Woicik et al., 2009). Among them 
were: NEO-Five Factor Inventory (NEO-FFI: Costa & McCrae, 1992), the SS scale (SSS: 
Zuckerman, 1994), the trait subscale from the State-Trait Anxiety Inventory (STAI-T: 
Spielberger et al., 1983), the Anxiety Sensitivity Index (ASI: Peterson & Reis, 1992), the 
Cognitions Checklist (CCL: Beck et al., 1987), the Beck Depression Inventory (BDI: Beck et 
al., 1961), the Self-Esteem Scale (SES: Rosenberg, 1965), Posttraumatic Stress Symptom Scale 
Self-report (PSS-SR: Foa et al., 1993), the Beck Hopelessness scale (BHS: Beck et al., 1974), 
and the Impulsiveness and Venturesomeness Scale (I-7: Eysenck & Eysenck, 1978). Factor 
analyses resulted in a 23-item scale consisting of four traits; a brief instrument suited for large 
epidemiological and longitudinal designs (Woicik et al., 2009).  
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SURPS personality traits and substance use 
The SURPS personality traits have all been associated with high and problematic 
substance use behaviors (Castellanos-Ryan et al., 2011; Conrod et al., 1998; Jackson & Sher, 
2003; Kotov et al., 2010; Pulkkinen & Pitkänen, 1994; Sargent et al., 2010; Schmidt et al., 
2007; Shall et al., 1992; Sher et al., 2000; Shin et al., 2012; Stewart et al., 1995; Walther et 
al., 2012) and other risk behaviors (e.g., delinquency: Woicik et al., 2009). Both anxiety 
sensitivity and hopelessness relate to increased levels of drinking and problem drinking (e.g., 
Conrod et al., 1998; Krank et al., 2011; Schmidt et al., 2007; Stewart et al., 1995). Sensation 
seeking is associated with elevated drinking, an increased risk for early and heavy alcohol 
use (Castellanos-Ryan et al., 2011; Krank et al., 2011; Shall et al., 1992; Sher et al., 2000; 
Shin et al., 2012), and established smoking (Sargent et al., 2010). Lastly, impulsivity relates to 
an increased risk for early alcohol and drug (mis)use (Kotov et al., 2010; Krank et al., 2011; 
Pulkkinen & Pitkänen, 1994; Shin et al., 2012; Walther et al., 2012). In sum, the SURPS 
personality traits are identified risk factors for substance (mis)use.  
 
Gaps in research on the SURPS 
Whereas the role of the SURPS personality traits in alcohol, tobacco, and marijuana use 
has been well-established among already using groups (e.g., Chassin et al., 2002; Colder et 
al., 2002; Flory et al., 2002; Jackson et al., 2000; Loukas et al., 2000; Otten et al., 2008a), 
relatively little research effort has gone into examining if these personality traits are indicative 
of an early onset of substance use (Krank et al., 2011). This is unfortunate, because early 
onset is one of the strongest identified risk factors for substance use problems in later life 
(Breslau et al., 1993; Chen et al., 2005; De Wit et al., 2000). Knowledge on the role of 
personality risk traits in early substance use onset may provide important insights for 
prevention and intervention purposes. In addition, the role of personality dispositions is this 
developmental period may be of particular interest. One prevailing and appealing view that 
is commonly used for explaining risk behavior in adolescence concerns the immaturity of the 
pre-frontal cortex. According to this view, lower order personality dispositions, such as the 
SURPS personality traits, might be overruled by higher order systems (i.e., rational or 
cognitive), but only if and once the capacity for behavioral control has sufficiently developed 
(i.e., through maturation of the pre-frontal cortex: e.g., Carver et al., 2009). In contrast, the 
high variability in neuroimaging findings suggests that adolescents’ development of cognitive 
control processes is less automatic and more flexible. Therefore, some scholars argue that the 
degree of activation depends on the social and motivational context and that changes in 
these contexts might create vulnerabilities to engage in substance use behavior (Crone & 
Dahl, 2012). Nonetheless, one might argue that especially (early) adolescents are vulnerable 
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for influences of the lower order personality predispositions, either because the pre-frontal 
cortex is still developing in this period or because the social and motivational context of 
adolescents is less stable and prone to changes. 
Another limitation of prior research on the SURPS personality traits is the exclusive 
adherence to a variable-centered approach (e.g., Conrod et al., 2000; Ismail et al., 2009; 
Jaffee & D’Zurilla, 2009; Krank et al., 2011; Siu, 2011). A variable-centered approach focuses 
on differences among individuals on variables (Dubas et al., 2002) or on associations 
between predictor variables (i.e., SURPS personality traits) and outcome variables (i.e., 
substance use). Recently, scholars have argued that combining a person-centered approach 
with the variable-centered approach leads to a better understanding of processes and patterns 
underlying human behavior (e.g., Asendorf & Denissen, 2006; Crockett et al., 2006; Laursen 
& Hoff, 2006). With the person-centered approach, it is possible to identify individuals who 
score similar (who have the same profile) on a set of variables (like the four personality traits). 
Individuals with nearly identical profiles form a distinct subgroup or type. Different 
subgroups can be heterogeneous with respect to substance use (Laursen & Hoff, 2006), 
which may provide important insights with respect to designing and tailoring interventions 
(e.g., Conrod et al., 2008; Conrod et al., 2010). 
Finally, although the findings on the (predictive) role of the personality traits in substance 
use are relevant, these studies did not account for the influence that substance use might 
have on the development of the personality traits. One’s personality is only moderately stable 
in childhood (e.g., Hart et al., 2003) and adolescence (e.g., Akse et al., 2007), indicating that 
personality traits are susceptible to internal and external influences during these periods. 
There is evidence that suggests that substance use influences neurobiological mechanisms 
and their potential associated personality predispositions (Carver et al., 2009; Casey & Jones, 
2010; Graves et al., 2005; Tapert et al., 2002; Volkow, 2010). The serotonin system, for 
instance, plays an important role in the neural processing of anxiety and depression and the 
dopamine system contributes to individual differences in sensation seeking and impulsivity 
(e.g., Akimova et al., 2009; Derringer et al., 2010; Karg et al., 2011; Pine et al., 2010). 
Ignoring the influence that engagement in substance use and the different personality traits 
might have on each other will lead to an incomplete picture of the role of the SURPS 
personality traits and adolescents’ substance use.  
 
Research questions 
The aim of the second part of this thesis is to acquire more knowledge about the SURPS 
personality risk traits and substance use in early adolescence. This knowledge might benefit 
prevention programs, like the HSD program, and education in the battle against early and 
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excessive substance use in adolescence. Accordingly, the main research question that will be 
addressed in this part is as follows: 
(1) What is the relationship between the SURPS personality traits and substance use in 
adolescence? 
This question will be addressed by answering three related sub questions that cope with the 
shortcomings of prior research. These three questions are as follows:  
(a) Are there cross-sectional and/or longitudinal relationships between the SURPS 
personality traits and substance use in early adolescence? 
(b) Does a person-centered approach lead to different results compared to a variable-
centered approach in relating the SURPS to substance use?  
(c) Are there bi-directional longitudinal relationships between the SURPS personality traits 
and substance use? 
 
Outline 
The risk personality traits of the SURPS and their relationship with substance use in early 
adolescence are the main focus of this second part of the current thesis. The cross-sectional 
relationships between the personality risk traits and substance use in early are presented in 
Chapter VI. The longitudinal relationships between the SURPS personality traits and 
substance use are examined in Chapter VII. Scholars have argued that combining a variable-
centered approach with a person-centered approach will lead to a better understanding of 
substance use behavior. Therefore, a person-centered approach was also adopted in Chapter 
VII, while examining the role of the personality risk traits on substance use in early 
adolescence. Finally, in Chapter VIII, the bidirectional relationships between the SURPS 
personality traits and alcohol and tobacco use are investigated in early adolescence. 
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PART I
Prevention effectiveness

CHAPTER II
The theory of planned behavior:
Precursors of marijuana use in early
adolescence?
  
 
 
 
 
 
 
 
 
Abstract 
Background. Precursors of marijuana use in early adolescence are largely unknown because 
studies generally focus on marijuana use among older adolescents or adults. Methods. In this 
study, we examined precursors of marijuana use in a sample of 1,023 Dutch early 
adolescents (aged 11-14 at T0) who were never-marijuana user at baseline, by applying a 3-
wave longitudinal design. The theory of planned behavior (TPB) was used as a theoretical 
framework and posits that marijuana-!"#$%&$' $()*%+%(*!' ,%-#-.' "(!%+%/#' 0*1' *#)0+%/e 
expectancies, evaluative attitude, social approval, and self-#2&$0$34' 05#' 0*+#$#1#*+!' (2'
marijuana use and that this relationship is mediated by the intention to start using marijuana. 
Results. In accordance with these premises, our results indicated that evaluative attitude, 
social approval, and self-#2&$0$3'0+'6%7#'8'05#'5#90+#1'+('705%:;0*0';!#'0+'6%7#'<',<8'7(*+=!'
follow-up) via the intention to start using marijuana at Time 1 (8 months follow-up). More 
!"#$%&$0993.' +=#' !+5;$+;509' #>;0+%(*'7(1#9!' !=(?ed that more positive marijuana attitudes, 
more approval from the social environment, and lower self-#2&$0$3' ?#5#' 5#90+#1' +('
marijuana use initiation through a stronger intention to start using marijuana. Conclusion. 
This outcome is important for prevention efforts in that our results underline the importance 
of weakening adolescents’ positive attitudes toward marijuana, decrease social approval of 
marijuana use, and stimulating the development of early adolescents’ refusal skills with 
respect to marijuana use. 
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Introduction 
The Netherlands has a tolerant policy with respect to marijuana use, which influences the 
Dutch social norm on marijuana use (Erikson et al., 2005). Not surprisingly, marijuana use 
among Dutch adolescents is highly prevalent. Twenty-five percent of all 16-year old Dutch 
adolescents have tried marijuana at least once (Monshouwer et al., 2008). Compared to other 
European countries, the Netherlands is among the top 10 countries for adolescent marijuana 
use (Hibell et al., 2009). Marijuana use at an early age can lead to detrimental consequences, 
such as distortion of brain development due to long lasting neurobiological changes (e.g., 
Pistis et al., 2004), and to an elevated risk for later dependence, misuse, and psychosis (Grant 
& Dawson, 1998; Moore et al., 2007). Given these adverse health effects, it is pivotal to 
identify the adolescents who are at the highest risk for an early initiation of marijuana use. 
Affective-cognitive factors appear to affect adolescents’ substance use behaviors (e.g., 
Van Zundert et al., 2009). The theory of planned behavior (TPB: Ajzen, 1991) provides an 
explanation for marijuana use and describes the relationship between people's cognitive 
characteristics and the development and maintenance of behavioral patterns. According to 
the TPB, cognitive determinants of behavior are attitudes, normative beliefs, self-efficacy, and 
behavioral intentions. Attitudes can be differentiated according to expected consequences of 
marijuana use (i.e., positive and negative expectancies) and affective or evaluative aspects of 
marijuana use (Petraitis et al., 1995). Although attitudes can be differentiated in outcome 
expectancies and evaluative attitude, these constructs are seen as conceptually distinct, 
playing equally important roles in substance use behaviors (Leigh, 1989; Stacy et al., 1990; 
Wall et al., 1998). Normative beliefs concern adolescent perceptions of social approval of 
marijuana use (i.e., perceptions of others’ approval of their use of marijuana). Self-efficacy is 
often defined as the belief in one's ability to refrain from marijuana use in tempting 
situations. Lastly, behavioral intention is the motivation or readiness to start using marijuana 
in the future (e.g., Kam et al., 2009). The TPB presumes that attitudes, social approval, and 
self-efficacy precede one's intention and that one's intention in turn precedes actual behavior 
(see Figure I). 
Research has demonstrated that the TPB factors predict marijuana use behaviors in 
(young) adulthood (e.g., Armitage et al., 1999; Bandura, 1999; Connor & McMillan, 1999; 
McMillan & Connor, 2003; Morrison et al., 2002; O’Callaghan & Joyce, 2006). Generally, in 
young adult-hood, having more positive attitudes, experiencing more approval from the 
social environment, as well as having less confidence in one's own abilities to refrain from 
marijuana is indicative of stronger intentions to use and subsequent marijuana use. However, 
given the fact that marijuana use at an early age has many detrimental health consequences 
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(e.g., Grant & Dawson, 1998), it is of crucial importance to focus on the early adolescent 
years. Most studies on the TPB factors in early adolescence have been conducted in the 
alcohol and tobacco field (e.g., Aas et al., 1995; Cameron et al., 2003; Conrad et al., 1992; 
De Vries et al., 1995; Jones et al., 2001; Kam et al., 2009; Leigh & Stacy, 2004; Marcoux & 
Shope, 1997; Patrick et al., 2010; Randolph et al., 2006; Scheier et al., 1999; Tyas & 
Pederson, 1998; Van de Ven et al., 2007). In adolescence, more favorable attitudes (both 
rational and evaluative), more approval, and lower self-efficacy are predictive of stronger 
intentions and increased alcohol and tobacco use similar to the findings on marijuana use in 
young adulthood. 
 
Figure I . Factors of the theory of planned behavior applied to marijuana use  
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In contrast to the extensive work on alcohol and tobacco use, only a few studies 
investigated the prospective role of cognitive-affective aspects on marijuana use in early 
adolescence (Ellickson et al., 2004; Kam et al., 2009; Skenderian et al., 2008; Stephens et al., 
2009) and only one of these actually investigated the mediating role of intention in the 
relationship between the TPB factors and marijuana use (Stephens et al., 2009). This later 
study simultaneously included both adolescent users and non-users without controlling for 
prior marijuana use. Marijuana users have more favorable attitudes compared to their non-
using peers (e.g., O’Callaghan & Joyce, 2006; Skenderian et al., 2008), and it is possible that 
they have lower self-efficacy compared to non-users (Aas et al., 1995; Epstein et al., 2001). 
Further, it is plausible that intentions to initiate marijuana use are different from intentions to 
maintain the behavior. Including users and non-users in the same analyses without 
controlling for prior marijuana use is thus problematic, since behavioral feedback only 
informs the group of users which might lead to differences in determinants. To gain more 
insight into the role of the TPB in marijuana use initiation, it is necessary to examine this 
prospectively in a non-using sample of early adolescents. 
The purpose of the present study was to examine the predictive validity of attitudes, social 
approval, self-efficacy, and the intention to initiate marijuana use on actual marijuana use 
among 1,023 early Dutch adolescents who never used marijuana, by applying a 3-wave 20-
months prospective design. We postulated that more positive attitudes, more approval from 
the social environment, and lower self-efficacy at Time 0 (T0) was directly related to stronger 
intentions to start using marijuana at Time 1 (T1) and indirectly to actual marijuana use 
initiation at Time 2 (T2). Furthermore, we hypothesized that having stronger intentions at T1 
was predictive of actual marijuana use at T2. 
 
Methods 
Procedure and participants  
Data were collected as part of a broader effectiveness study on a national school 
prevention program the ‘Healthy School and Drugs (HSD)’ (Malmberg et al., 2010a). Overall, 
23 schools from seven regions in the Netherlands were included in this randomized clustered 
effectiveness trial. Seven schools participated in the control condition, and 16 schools 
participated in one of the two experimental conditions. We visited participating schools and 
during these visits we provided further information about the research project. In 
collaboration with the schools’ headmasters, we annually informed the students’ parents 
about the goals of the study by a letter. In this letter, the principal investigators explained to 
the parents that they could refuse participation of their child in the study, thus the study 
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followed a passive consent procedure. The ethics committee of the Faculty of Social Sciences 
at the Radboud University in Nijmegen approved the design and data collection procedures. 
The data for the first wave (T0) were collected between January and March 2009, for the 
second wave between September and November 2009 (T1, 8-months follow up), and for the 
third wave between September and November 2010 (T2, 20 months follow up). During the 
first wave, all first grade students (i.e., comparable to 7th grade students in the US) 
independently completed a digital questionnaire during school hours in the presence of a 
teacher and a research assistant. First, the research assistant provided a short instruction, after 
which the students completed an anonymous digital questionnaire. Only the researches 
involved in the project had access to the students’ data, and they explained it to the students 
during the instruction. The second and third waves of the study followed the exact same 
procedure. We linked the data from these waves to unique personal ID codes. To overcome 
the possible interference of intervention effects, we selected data only from the control 
schools (n = 7) in the present study. 
Participants were included by school participation. Overall, 1,259 first grade students 
from secondary school were originally included in the control condition at T0. For the 
analyses, we included only the participants who reported never using marijuana at T0 and T1 
and the participants whose parents accepted their participation. Of the remaining 1,023 
students, 32.6% attended schools of pre-university education (n = 333), 28.4% attended 
schools of higher general education (n = 291), 14.4% attended schools of combined pre-
university and higher general education (n = 147), 13.1% attended schools of lower general 
education (n = 134), and 11.5% attended schools of lower vocational education (n = 118). 
The final sample included 508 boys (49.7%) and at T0, the participants ranged in age from 
11 to 14 years (M = 12.91, SD = .42). In total, 0.7% of the participants were 11-year olds (n = 
7), 58.3% were 12-year olds (n = 596), 39.3% were 13-year olds (n = 402), and 1.8% were 
14-year olds (n = 18). The majority of the participants (97%) had a Dutch cultural 
background. 
 
Measures 
Positive and negative expectancies of marijuana use. A newly developed expectancies 
scale for adolescent marijuana use, consisting of 10-item positive and 9-item negative 
expectancy scales, assessed positive and negative outcome expectancies of marijuana use at 
T0. For a description and sample items of the development of this balance scale, see the 
Appendix. The responses ranged from 1 = ‘totally disagree’ to 4 = ‘totally agree.’ Positive 
expectancies scale consists of 10 items, with higher scores indicating that participants are 
more likely to perceive marijuana use as advantageous. Negative physical expectancies 
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subscale consists of four items and negative emotional expectancies subscale consists of five 
items. Higher scores on both negative expectancy scales indicate that participants are more 
likely to perceive marijuana use as disadvantageous. The internal consistencies in the present 
sample of n = 1,023 were high, with Cronbach's Alpha of .94, .77, and .89 for positive, 
negative physical, and negative emotional expectancies of marijuana use respectively. 
Evaluative attitude. The evaluative attitude of the adolescents toward marijuana use was 
defined as specific positive or negative evaluations of being under the influence of marijuana 
and measured at T0 with a scale previously used to measure evaluative attitude of alcohol 
(Simons & Carey, 1998). The adolescents were asked if they evaluate being under the 
influence of marijuana as, followed by six statements measured on a 7-point Likert scale 
ranging from 1 = ‘totally disagree’ to 7 = ‘totally agree.’ Appendix lists these statements. 
Because the scale is an adaptation of the evaluative attitude of alcohol, we tested the 1-factor 
structure of this scale, see the Appendix. We recoded negatively formulated statements so 
that a higher score on one item indicated a more positive attitude toward marijuana. The 
internal consistency of the six items in the present sample of n = 1,023 was high (.86). 
Social approval. We assessed social approval at T0 using a measure of subjective norms 
(De Vries et al., 1995; Van de Ven et al., 2007). This measure has been used successfully in 
smoking research; therefore, we adjusted it for marijuana use. We asked students whether 
they think that their best friend, friends, or parents would approve of them using marijuana. 
Students could answer these three questions on a 4-point Likert scale ranging from 1 = 
‘definitely not’ to 4 = ‘definitely yes.’ A higher score on an item thus indicated that students 
perceived more approval from their best friend, their friends, or their parents, respectively. 
Appendix lists these questions. Because we adapted this scale from an existing smoking 
scale, we tested its factor structure, see the Appendix. The internal consistency in the present 
sample of n = 1,023 was .76. 
Self-efficacy. We measured self-efficacy at T0 using the perceived behavioral control 
scale (De Vries et al., 1988; Engels et al., 1998). This scale has been used extensively to 
measure individuals’ confidence in their ability to control smoking (e.g., Van de Ven et al., 
2007). We adjusted the scale for marijuana use. The resulting six-item refusal self-efficacy 
was measured on a 5-point scale ranging from 1 = ‘very difficult’ to 5 = ‘very easy.’ An 
example item is ‘Not using marijuana when my friends are smoking marijuana is … for me.’ 
The internal consistency was .92. Subsequently, we tested the 1-factor structure of the 
adapted scale. See the Appendix for the test results and the items.  
Intention to use marijuana. The intention to use marijuana at T1 (8 months follow-up) was 
assessed using a single item adapted from an intention to smoke item used in previous studies 
(Harakeh et al., 2004; Kremers et al., 2001). We asked participants to select the statement 
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that best described them. Participants could answer with 1 = ‘I’m sure that I will never use 
marijuana,’ 2 = ‘I think I will never use marijuana,’ 3 = ‘I think that I will try using marijuana 
in the future,’ 4 = ‘I think I will start using marijuana within the next 5 years,’ 5 = ‘I think I 
will start using marijuana within the next year,’ 6 = ‘I think I will start using marijuana within 
the next 6 months,’ and 7 = ‘I think I will start using marijuana within the next month.’ 
Because of the skewness of the distribution, we divided the participants into 3 groups (cf. Van 
de Ven et al., 2007). Group 1 (66.6%) included participants who were sure that they will 
never use marijuana in the future (1), group 2 (26.7%) included participants who thought 
they will not use marijuana in the future (2), and group 3 (6.7%) included participants who 
expected to initiate marijuana use in the future (3-7). 
Marijuana use. At T2 (20 months follow up), we assessed participants’ marijuana use in 
terms of lifetime prevalence and monthly marijuana use. Lifetime prevalence assesses 
whether participants had ever used marijuana in their life and by asking: ‘Have you ever used 
marijuana?’ (Monshouwer et al., 2005). Participants could answer this question with either 
yes (= 1) or no (= 0). Monthly marijuana use indicated the number of times the adolescent 
used marijuana in the month preceding the investigation. We asked the students ‘How often 
have you used marijuana in the past four weeks?’ They could answer this question with 1 = 
‘not used marijuana’, 2 = ‘1 or 2 times’, 3 = ‘3 or 4 times’, or 4 = ‘5 times or more.’ 
 
Strategy of analyses 
First, we computed descriptive analyses of rational and evaluative attitudes, social 
approval, self-efficacy, intention, and lifetime and monthly marijuana use, separately for sex 
and educational level. In addition, we computed the correlations among the study variables. 
In the next steps, we tested the measurement model and the longitudinal SEM-model using 
Mplus (Muthén & Muthén, 1998-2007). We analyzed the items with response categories 
varying from 1 to 4, 5, or 7 as ordered categorical variables using the Weighted Least Square 
with Mean- and Variance-adjusted chi-square test statistic (WLSMV) estimator. We used the 
chi-square and the p-value, the Comparative Fit Index (CFI: Bentler, 1989), and the Root 
Mean Square Error of Approximation (RMSEA: Steiger, 1990) to assess the goodness of model 
fit (Cheung & Rensvold, 2002; Hu & Bentler, 1999). We used the explained variance of 
actual marijuana use as a measure of effect size (Cohen, 1992). 
The data have a multilevel structure (i.e., data of individual students are nested within 
schools), which means that apart from differences between individuals, average substance 
use levels across schools may vary as well. In particular, participants within certain schools 
may be more similar to each other due to specific influence and selection processes 
(Kuntsche et al., 2008). That is, schoolmates in our target group might influence each other in 
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such a way that their marijuana using behaviors become more similar. This means that 
marijuana use of individual respondents can depend on school environments. Consequently, 
the standard errors of the parameter estimates might be biased, leading to incorrect decisions 
about the significance of parameter estimates. Therefore, we used the COMPLEX procedure 
in Mplus to correct for the dependency of the data, which results in unbiased standard errors 
(cf. Kuntsche & Jordan, 2006). To deal with missing data, Mplus uses all available 
information in the data (pairwise present analysis) when there are no covariates. With 
covariates, missingness is allowed to be a function of the observed covariates but not the 
observed outcomes (Muthén & Muthén, 1998-2007, p. 7-8). 
Preliminary to testing the longitudinal model of Figure I, we tested the measurement part 
of this model in the present sample of n = 1,023. We allowed the items to load on their own 
factor and no error terms were correlated. Then, we estimated the longitudinal relationships 
between attitudes, social approval, self-efficacy, intention to use marijuana, and lifetime 
prevalence of marijuana use (see Figure I) with the six latent variables as predictors of 
intention to use marijuana and intention as predictor of actual use. Intention and actual use 
were included as manifest ordered categorical variables in the SEM-model. Covariates were 
sex and education, which were regressed on the six latent variables, intention to use, and 
actual use. 
Further, we used Mplus to test indirect effects of attitudes, social approval, and self-
efficacy via intention to use marijuana. To test the significance of these indirect effects, the 
product of the indirect paths (from an independent variable to intention and from intention to 
marijuana use) had to be divided by the standard error of this product. An analytical formula 
for this standard error is not available; therefore, it had to be estimated by asymptotic values. 
For large sample sizes, the delta method gives an adequate approximation of the true 
standard error. The same method is used for the standard error of the Sobel test (Sobel, 1982). 
The results in Mplus are identical with those of the Sobel test. 
 
Results 
Descriptive analyses 
Table I presents the means and standard deviations of the rational and evaluative 
attitudes, social approval, self-efficacy, intention, and the percentages of lifetime and 
monthly marijuana use by sex and education. As can be seen from Table I, at T2 7.1% of the 
participants (n = 63) reported trying marijuana at least once, and 3.4% reported marijuana 
use in the prior month (n = 30). Table II shows the correlations among the model variables. 
The study variables are a mix of interval (the six predictor variables), ordered categorical 
39
T
a
b
le
 I
 
M
e
a
n
s 
a
n
d
 s
ta
n
d
a
rd
 d
e
v
ia
ti
o
n
s 
fo
r 
o
u
tc
o
m
e
 e
xp
e
c
ta
n
c
ie
s 
(1
-4
),
 e
v
a
lu
a
ti
v
e
 a
tt
it
u
d
e
 (
1
-7
),
 s
o
c
ia
l 
a
p
p
ro
v
a
l 
(1
-4
),
 s
e
lf
-e
ff
ic
a
c
y
 (
1
-5
),
 b
e
h
a
v
io
ra
l 
in
te
n
ti
o
n
 (
1
-3
),
 a
n
d
 p
e
rc
e
n
ta
g
e
s 
a
n
d
 N
’s
 o
f 
m
a
ri
ju
a
n
a
 u
se
, 
se
p
a
ra
te
ly
 f
o
r 
se
x 
a
n
d
 e
d
u
c
at
io
n
 
 
S
e
x
 
 
E
d
u
c
a
ti
o
n
 
 
 
 
 
T
o
ta
l 
 
B
o
ys
 
G
ir
ls
 
1
. 
2
. 
3
. 
4
. 
5
. 
 
P
o
si
ti
ve
 e
xp
ec
ta
n
ci
es
 
1
.7
1
  
 (
.8
2
) 
1
.6
6
  
 (
.7
8
) 
1
.5
2
  
 (
.7
9
) 
1
.6
8
  
 (
.8
3
) 
1
.7
2
  
 (
.7
8
) 
1
.7
0
  
 (
.8
3
) 
1
.7
1
  
 (
.7
9
) 
1
.6
9
  
 (
.8
0
) 
N
eg
at
iv
e 
p
h
ys
. 
ex
p
ec
ta
n
ci
es
 
3
.4
2
  
 (
.7
9
) 
3
.4
1
  
 (
.7
8
) 
3
.0
6
 (
1
.0
1
)a
b
c
 
3
.2
7
  
 (
.8
3
)d
 
3
.4
8
  
 (
.7
0
)a
 
3
.3
8
  
 (
.8
5
)b
 
3
.5
6
  
 (
.6
5
)c
d
 
3
.4
1
  
 (
.7
8
) 
N
eg
at
iv
e 
em
o
t.
 e
xp
ec
ta
n
ci
es
 
2
.6
9
  
 (
.9
9
) 
2
.7
0
  
 (
.9
5
) 
2
.4
1
 (
1
.0
8
)a
 
2
.6
2
 (
1
.0
0
) 
2
.7
0
  
 (
.9
6
) 
2
.6
8
 (
1
.0
2
) 
2
.8
2
  
 (
.8
9
)a
 
2
.7
0
  
 (
.9
7
) 
Ev
al
u
at
iv
e 
at
ti
tu
d
e 
2
.4
9
 (
1
.6
0
)*
 
2
.1
4
 (
1
.3
8
)*
 
2
.5
6
 (
1
.4
4
) 
2
.6
7
 (
1
.7
2
)a
 
2
.3
1
 (
1
.5
6
) 
2
.2
1
 (
1
.5
0
) 
2
.1
3
 (
1
.3
6
)a
 
2
.3
1
 (
1
.5
0
) 
So
ci
al
 a
p
p
ro
va
l 
1
.4
4
  
 (
.5
6
)*
 
1
.2
8
  
 (
.4
5
)*
 
1
.3
4
  
 (
.5
4
) 
1
.3
8
  
 (
.5
4
) 
1
.3
9
  
 (
.5
1
) 
1
.3
8
  
 (
.5
6
) 
1
.3
2
  
 (
.4
7
) 
1
.3
6
  
 (
.5
1
) 
Se
lf
-e
ff
ic
ac
y 
4
.2
8
  
 (
.8
8
) 
4
.2
5
  
 (
.8
6
) 
4
.1
5
 (
1
.1
4
) 
4
.3
3
  
 (
.8
6
) 
4
.2
5
  
 (
.8
3
) 
4
.2
6
  
 (
.8
2
) 
4
.2
8
  
 (
.8
2
) 
4
.2
6
  
 (
.8
7
) 
B
eh
av
io
ra
l 
in
te
n
ti
o
n
 
1
.3
6
  
 (
.6
1
)*
 
1
.4
6
  
 (
.6
2
)*
 
1
.2
4
  
 (
.5
2
)a
b
 
1
.4
9
  
 (
.6
6
)a
 
1
.4
7
  
 (
.6
7
)b
 
1
.4
5
  
 (
.6
0
) 
1
.3
6
  
 (
.5
9
) 
1
.4
1
  
 (
.6
2
) 
Li
fe
ti
m
e 
m
ar
ij
u
an
a 
u
se
  
  
 8
.1
 (
3
5
) 
  
 6
.2
 (
2
8
) 
 1
0
.7
 (
9
) 
  
 5
.0
 (
6
) 
 1
0
.2
 (
2
5
) 
  
 6
.2
 (
8
) 
  
 4
.9
 (
1
5
) 
  
 7
.1
 (
6
3
) 
M
o
n
th
ly
 m
ar
ij
u
an
a 
u
se
 
  
 4
.4
 (
1
9
)*
 
  
 2
.4
 (
1
1
)*
 
  
 6
.0
 (
5
) 
  
 3
.3
 (
4
) 
  
 4
.9
 (
1
2
) 
  
 2
.4
 (
3
) 
  
 2
.0
  
(6
) 
  
 3
.4
 (
3
0
) 
N
o
te
. 
Ed
u
ca
ti
o
n
: 
1
 =
 l
o
w
er
 v
o
ca
ti
o
n
al
 e
d
u
ca
ti
o
n
, 
2
 =
 l
o
w
er
 g
en
er
al
 e
d
u
ca
ti
o
n
, 
3
 =
 h
ig
h
er
 g
en
er
al
 e
d
u
ca
ti
o
n
, 
4
 =
 c
o
m
b
in
at
io
n
 h
ig
h
er
 g
en
er
al
 e
d
u
ca
ti
o
n
 a
n
d
 p
re
-u
n
iv
er
si
ty
 e
d
u
ca
ti
o
n
, 
5
 =
 p
re
-u
n
iv
er
si
ty
 e
d
u
ca
ti
o
n
. 
M
ea
n
s 
w
it
h
 t
h
e 
sa
m
e 
su
p
er
sc
ri
p
ts
 a
re
 s
ig
n
if
ic
an
tl
y 
d
if
fe
re
n
t 
fr
o
m
 e
ac
h
 o
th
er
 (
i.
e.
, 
as
te
ri
sk
s 
fo
r 
se
x 
an
d
 l
et
te
rs
 f
o
r 
ed
u
ca
ti
o
n
).
 A
ll
 a
t 
p
 <
 .
0
5
 w
it
h
 B
o
n
fe
rr
o
n
i 
co
rr
ec
ti
o
n
s 
fo
r 
ed
u
ca
ti
o
n
. 
40
 (intention to use marijuana and monthly marijuana use), and binary variables (lifetime 
marijuana use). For this reason the correlations in Table II contain polychoric (ordinal ! 
ordinal and binary ! ordinal), biserial (interval ! binary), polyserial (interval ! ordinal), and 
Pearson's (interval ! interval) correlations. 
 
Table I I  
Correlations between factors of the theory of planned behavior and marijuana use 
 1. 2. 3.  4. 5. 6. 7. 8. 
1. Positive expectancies  -        
2. Negative phys. expectancies  .05  -       
3. Negative emot. expectancies -.12***  .44*** -      
4. Evaluative attitude  .51*** -.20*** -.27*** -     
5. Social approval  .25*** -.12*** -.19***  .25*** -    
6. Self-efficacy -.21***  .04  .09** -.19*** -.18*** -   
7. Behavioral intention  .25*** -.06 -.17***  .27***  .19*** -.24*** -  
8. Lifetime marijuana use  .21*** -.07 -.15*  .27***  .16** -.08  .26***  - 
9. Monthly marijuana use  .13 -.07 -.16*  .20**  .16* -.05  .25** 1) 
Note. 1) The polychoric correlation between these two variables cannot be computed due to structural zero's in the 2 x 
4 contingency table. * p < .05, ** p < .01, *** p < .001 
 
We conducted two ANOVA's to examine whether the model variables would 
significantly differ across sex (i.e., boys = 1, girls = 2) and educational track (see Table I). Sex 
differences were found for evaluative attitude at T0 [F(1, 1,020) = 14.13, p < .001], social 
approval at T0 [F(1, 1,010) = 27.37, p < .001], intention to start using marijuana at T1 [F(1, 
1,018) = 6.36, p = .012], and monthly marijuana use at T2 [F(1, 882) = 4.75, p = .030]. Boys 
had higher scores on evaluative attitudes, social approval, and monthly marijuana use and 
lower scores on the intention to start using marijuana in the future. We found education 
differences for negative physical expectancies at T0 [F(4, 1,011) = 10.93, p < .001], negative 
emotional expectancies at T0 [F(4, 1,008) = 4.21, p = .002], evaluative attitude at T0 [F(4, 
1,017) = 4.08, p = .003], and intention to use marijuana at T1 [F(4, 1,015) = 4.38, p = .002]. 
Students in higher tracks reported higher scores on negative physical expectancies and lower 
scores on evaluative attitudes compared to students in lower educational tracks. Furthermore, 
students in the lowest educational track reported weaker intentions to start using marijuana 
compared to students from higher educational tracks. 
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 Posit ive and negative expectancies, self-efficacy, intention and mari juana 
use 
Preliminary to testing the longitudinal relationships presented in Figure I, we tested the 
measurement part of the SEM-model (see Figure I) on the present sample of n = 1,023. All 
items loaded on their respective latent constructs. The measurement model with six latent 
factors showed a good fit [!2(df = 512, n = 1,023) = 1021.890, p < .001, RMSEA = .031, CFI 
= .972]. The items and their standardized factor loadings are presented in the Appendix. 
Then, in order to test the relationships among the rational and evaluative attitudes, social 
approval, self-efficacy, intention to use marijuana, and lifetime prevalence of marijuana use, 
we specified the model as depicted in Figure I. Covariates were sex and education. The 
model showed a good fit to the data [!2(df = 630, n = 1,023) = 1102.053, p < .001, RMSEA = 
.027, CFI = .970]. Table III presents the standardized estimates of this model. The TBP factors 
together with the covariates explained 20.5% of the variance in behavioral intention. The 
evaluative attitude, social approval, and self-efficacy significantly related to intention to use 
marijuana. Evaluative attitude had the strongest relation with intention (" = .16, p = .028), 
followed by self-efficacy (" = -.15, p < .001), and social approval (" = .11, p < .001). Thus, 
participants who evaluated marijuana intoxication as more positive, those with lower self-
efficacy, and those who received more approval from their social environment were more 
likely to express their intention to use marijuana 8 months later. Intention was a significant 
predictor of lifetime prevalence of marijuana use (" = .46, p < .001), with an explained 
variance of 22.5%. 
Evaluative attitude, social approval, and self-efficacy also had significant indirect paths to 
lifetime prevalence of marijuana use (z = 2.452, p = .014 for evaluative attitude, z = 4.225, p 
< .001 for social approval, and z = -7.052, p < .001 for self-efficacy), indicating that 
participants with a more positive evaluative attitude, higher levels of social approval, and 
lower levels of self-efficacy were more likely to initiate marijuana use 20 months later via a 
stronger intention to initiate marijuana use. Sex was significantly related to evaluative attitude 
(" = -.11, p = .016), social approval (" = -.20, p < .001), and intention (" = .14, p = .022). 
Education was significantly related to evaluative attitude (" = -.15, p < .001), positive (" = 
.06, p = .044), negative physical (" = .20, p < .001), and negative emotional expectancies (" 
= .12, p < .001). 
Additionally, we specified a similar model to test the relationships among positive and 
negative expectancies, self-efficacy, intention to use marijuana, and monthly marijuana use. 
This model also showed a good fit to the data [!2(df = 630, n = 1,023) = 1091.609, p < .001, 
RMSEA = .027, CFI = .970].  
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 Table I I I  
Standardized estimates of the relationships between factors of the theory of planned behavior 
and marijuana use 
 Lifetime marijuana use Monthly marijuana use 
 Direct  effects Indirect effects Direct  effects Indirect effects 
 Beta p Beta p Beta p Beta p 
Positive expectancies  .16 .106  .07 .120  .11 .244  .04 .294 
Negative phys. expectancies -.12 .228 -.06 .230 -.06 .573 -.02 .558 
Negative emot. expectancies -.04 .582  .02 .568 -.01 .904 -.00 .906 
Evaluative attitude  .16 .028  .07 .014  .18 .004  .07 .001 
Social approval  .11 < .001  .05 < .001  .12 < .001  .05 .001 
Self-efficacy -.15 < .001 -.07 < .001 -.17 < .001 -.07 .001 
Behavioral intention  .46 < .001  -  -  .41 < .001  -  - 
Note. Sex and educational level were specified as covariates. 
 
Table III shows significant relationships of evaluative attitude (! = .18, p = .004), social 
approval (! = .12, p < .001), and self-efficacy (! = -.17, p < .001) on intention to start using 
marijuana in the future. In turn, intention significantly predicted monthly marijuana use (! = 
.41, p < .001), with an explained variance of 19.2%. Again, the three significant predictors of 
intention showed significant indirect paths to monthly marijuana use (z = 3.413, p = .001 for 
evaluative attitude, z = 3.420, p = .001 for social approval, and z = -3.227, p = .001 for self-
efficacy), indicating that participants with a more positive evaluative attitude, more social 
approval, and lower self-efficacy were more likely to use marijuana monthly 20 months later 
via a stronger intention to initiate marijuana use. The results revealed similar effects of the 
covariates as with lifetime prevalence of marijuana use. 
 
Discussion 
We found relationships of evaluative attitude, social approval, and self-efficacy with 
actual marijuana use via intention to use marijuana. In particular, adolescents who thought 
more positively about being under the influence of marijuana, those who experienced more 
approval from the social environment, and those who had less confidence in their ability to 
refrain from marijuana use showed stronger intentions to start using marijuana. 
Consequently, they were more likely to initiate marijuana use. 
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 The present study is one of the first to examine longitudinal relationships between TPB 
factors and marijuana use among a large sample of initially never-using early adolescents. 
Furthermore, we investigated the role of both rational (i.e., positive and negative outcome 
expectancies) and evaluative attitudes simultaneously, instead of focusing only on one of the 
two (Armitage et al., 1999; Connor & McMillan, 1999; Kam et al., 2009; McMillan & 
Connor, 2003). In line with the existing literature, we found that evaluative attitude relates to 
intention and subsequent marijuana use. However, we did not find outcome expectancies to 
play a role in marijuana use initiation. The majority of our sample comprised of non-using 
adolescents, with relative high scores on negative expectancies and relative low scores on 
positive expectancies. A pattern consistent with the developmental expectancy literature on 
alcohol use; expectancy patterns gradually shift from more negative patterns prior to 
experience to more positive anticipation of alcohol and drug use (Christiansen et al., 1985; 
Goldman, 1999; Miller et al., 1990). Considering that our sample did not endorse many 
positive outcome expectancies might explain the absence of meaningful relationships 
between positive expectancies and marijuana use. It could also be that expectancies of non-
use or motives for abstinence are more relevant for non-using adolescents (Bekman et al., 
2011; Bekman et al., 2010; Epler et al., 2009). Since the majority of our sample consisted of 
non-using adolescents, cognitions of non-use might be more relevant when trying to predict 
use versus non-use than cognitions related to use. Conclusively, although the role of outcome 
expectancies of marijuana use might become more apparent in time, our results suggest that 
how adolescents evaluate marijuana use is already important for marijuana use initiation in 
early adolescence. These thoughts provide an interesting avenue for future research, 
suggesting that the role of outcome expectancies versus evaluative attitudes on early 
adolescent marijuana initiation should be further explored. 
Previous studies investigating the role of social approval and self-efficacy in marijuana 
use mainly focused on older individuals (e.g., McMillan & Connor, 2003) or a combined 
sample of users and non-users (e.g., Stephens et al., 2009). Our present findings extend this 
prior knowledge by demonstrating that social approval and self-efficacy are also related to 
(intention to initiate) marijuana use in a sample of non-using early adolescents. For this 
particular group, we found that individuals who experience more approval to use marijuana 
from their parents and friends or those who are less confident in their ability to refrain from 
marijuana in tempting situations have stronger intentions to start using marijuana and are 
therefore more likely to actually initiate marijuana use. Many primary prevention programs 
(e.g., Life Skill Training; Healthy School and Drugs) already address the role of the social 
environment and competence training (e.g., Botvin & Griffin, 2004; Cuijpers et al., 2002), 
and our findings stress the importance to address subjective norms and enhance early 
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 adolescents’ refusal skills in such prevention efforts. However, one comment should be 
made. Many primary prevention programs are implemented generally around the initiation 
phase of marijuana use, though our results indicate that it might be more effective to start 
these activities before actual initiation of marijuana use has occurred. 
 
Strengths and l imitations 
A major strength of our study is that it is the first of its kind to prospectively examine the 
mediating effect of intention on the relationship between the TPB factors and initiation of 
marijuana use in a group of non-using early adolescents. By doing so, we developed a novel 
brief instrument that incorporates TPB factors into marijuana research, and we conducted first 
psychometric analyses that revealed good reliability. Our results furthermore stress the 
importance of affective-cognitive factors in explaining marijuana use initiation in early 
adolescence. 
Despite these strengths, some limitations should be mentioned as well. First, although our 
results support the TPB in that evaluative attitude, social approval, and self-efficacy predicted 
marijuana use initiation via stronger intentions, these concepts are of course embedded in 
broader social contexts. The theory of triadic influence, for instance, assumes that there are 
distal and proximal influences on behavior (Flay, 1999). Distal influences are characterized 
according to a personal, situational, or environmental level and their interactions. Proximal 
influences are affective and cognitive in nature and resemble the concepts of the TPB. 
According to this theory, behavior is not the result of only one stream, but more likely the 
result of crossover paths and interactions between these two streams (Flay, 1999). We 
conducted our study in the Netherlands, a country in which laws and norms regarding 
marijuana use are more liberal compared to most other countries. It seems plausible that the 
social norm of this country influenced different aspects of the TPB; therefore, future research 
still needs to disentangle the role of national norms on marijuana use. Consistent with this 
point, there are many other identified risk and protective factors of substance use trajectories 
(e.g., family, peers, socio demographics). Although, we controlled for some of these (i.e., 
schools, sex, and education), it is still unclear if other factors could explain additional 
variance in marijuana use intentions and initiation. 
Second, our use of self-reports might have lead to measurement errors (Brener et al., 
2003). However, we tried to optimize measurement validity by guaranteeing anonymity to 
our participants (e.g., Dolcini et al., 1996) and by using a short time interval in order to 
reduce recall bias (e.g., Engels et al., 1997; Parra et al., 2003). Finally, we used a newly 
developed expectancy scale in our analyses, and although the psychometric qualities of our 
newly developed instrument are promising, we investigated these qualities in a group of 
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 adolescents with no prior marijuana experience. Although, one might argue that marijuana 
expectancies develop before actual use has occurred, it would be interesting to examine 
possible differences in expectancies between users and non-users in future research. 
Moreover, it is necessary to further determine the appropriateness of this new instrument in 
older and more experienced samples. 
 
Conclusion 
In sum, the present results suggest that in a large sample of Dutch early adolescents, 
positive evaluations of marijuana use intoxication, approval of the social environment, and 
less confidence in own refusal skills are strongly linked to marijuana use initiation through 
stronger intentions to initiate marijuana use. Based on these new insights and consistent with 
goals of primary prevention, it seems important for prevention efforts to target adolescents 
before actual use has occurred. 
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 Appendix  
Positive and negative expectancies. We developed this scale because prior studies did not 
provide a brief measurement that would assess both positive and negative expectancies of 
marijuana use. We asked an expert panel to generate a preliminary pool of positive and 
negative aspects of marijuana use. In total, 28 items (i.e., 14 positive and 14 negative) were 
generated by this panel and tested on reliability and validity in a pilot study among 70 
adolescents from first grade of lower vocational education. Based on the results of the pilot 
study and content analysis of the items we eliminated four positive and four negative items. 
The final scale thus consisted of 20 items. To examine the factor structure of the newly 
developed 20-item decisional balance scale, we conducted exploratory factor analysis (EFA). 
We used the non-using baseline sample of n = 3,416 and excluded the participants of the 
control schools used in the present sample, denoted as the test sample with n = 2,263. We 
randomly selected approximately one half of the remaining sample (n = 1,149) and used the 
statistical program Mplus (Muthén & Muthén, 1998-2007) to explore and test the factor 
structure. Because the items have four response categories they are treated as ordered 
categorical variables. The Weighted Least Square with Mean- and Variance-adjusted chi-
square test statistic (WLSMV) estimator was used. A three-factor solution appeared to be the 
most optimal one. One item (i.e., ‘smoking marijuana makes me feel down’) loaded equally 
strong on two factors and was removed from the final factor model. The second step was a 
Confirmatory factor Analysis (CFA) on the second half of the sample (n = 1,114). This model 
showed a good fit with !!(145) = 578.22, p < .001, RMSEA = .052, CFI = .989. The first factor 
(denoted as positive expectancies) consisted of 10 positive expectancies items with 
standardized loadings ranging from .76 to .92. The second factor (labeled as negative 
physical expectancies) consisted of 4 negative expectancies items with loadings ranging from 
.67 to .92, and the third factor (labeled as negative emotional expectancies) consisted of 5 
negative expectancies items with loadings ranging from .82 to .89. The items are reported at 
the measurement model. 
Evaluative attitude. A 1-factor CFA was performed on the six words (treated as ordered 
categorical variables) using the test sample of n = 2,263. The output showed an acceptable fit 
to the data [!!(5) = 30.60, p < .001, RMSEA = .068, CFI = .999], with standardized factor 
loadings ranging from .44 to .99.  
Social approval. A 1-factor CFA on the three (ordered categorical) items with one factor 
showed standardized loadings of .97, .93 and .75 respectively in the test sample with n = 
2,263. Because a three indicator factor model is just-identified, fit measures cannot be 
calculated.   
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 Self-efficacy. A 1-factor CFA was performed on the six items (treated as ordered 
categorical variables) of self-efficacy, using the test sample of n = 2,263. The output showed 
a good fit to the data [!!(5) = 7.26, p = .202, RMSEA = .020, CFI = 1.000], with standardized 
factor loadings ranging from .79 to .94. 
 
Factor Loading 
  
Positive expectancies  
1. Using marijuana enhances my positive feelings. .84 
2. Using marijuana makes me fit more in the group I like. .77 
3. Using marijuana makes me feel good. .96 
4. Using marijuana is fun. .92 
5. Using marijuana gives me a laugh kick. .86 
6. Using marijuana helps me to loosen up. .93 
7. Using marijuana is exciting. .85 
8. When I use marijuana, I care less what others think. .88 
9. Using marijuana makes me relaxed. .95 
10. I get creative, original ideas when using marijuana. .84 
   
Negative physical expectancies  
1. I make a bad impression on others if I use marijuana. .86 
2. Using marijuana elevates the risk of trying other drugs. .84 
3. Using marijuana is bad for my health. .94 
4. I can become addicted to using marijuana. .58 
.   
Negative emotional expectancies  
1. Using marijuana makes me anxious or frightened. .90 
2. I become slow or sluggish from using marijuana. .85 
3. Using marijuana makes me isolated. .84 
4. People think I’m no fun when I used marijuana. .89 
5. I become suspicious from using marijuana. .79 
  
Evaluative attitude  
1. Negative .67 
2. Good .91 
3. Bad .69 
4. Not wanted .63 
5. Nice .94 
6. Pleasant .94 
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 Factor Loading 
Social approval  
1. Do you think that your best friend would approve you using marijuana? .91 
2. Do you think that your friends would approve you using marijuana? .95 
3. Do you think that your parents would approve you using marijuana?  .78 
Self-efficacy  
1. Not to use marijuana if my friends smoke marijuana is… .87 
2. To refuse a joint when it is offered to me is… .91 
3. To stay or become a non-marijuana user is… .90 
4. To think of a reason not to use marijuana is … .94 
5. To explain why I do not want to use marijuana is … .91 
6. To respond when someone thinks I am a coward because I do not use marijuana is… .80 
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Abstract 
Background. Substance use is highly prevalent among Dutch adolescents. The Healthy 
School and Drugs program is a nationally implemented school-based prevention program 
aimed at reducing early and excessive substance use among adolescents. Although the 
program’s effectiveness was tested in a quasi-experimental design before, many program 
changes were made afterwards. The present study, therefore, aims to test the effects of this 
widely used, renewed universal prevention program. Methods. A randomized clustered trial 
will be conducted among 3,784 adolescents of 23 secondary schools in the Netherlands. The 
trial has three conditions; two intervention conditions (i.e., e-learning and integral) and a 
control condition. The e-learning condition consists of three digital learning modules (i.e., 
about alcohol, tobacco, and marijuana) that are sequentially offered over the course of three 
school years (i.e., grade 1, grade 2, and grade 3). The integral condition consists of parental 
participation in a parental meeting on substance use, regulation of substance use, and 
monitoring and counseling of students’ substance use at school, over and above the three 
digital modules. The control condition is characterized as business as usual. Participating 
schools were randomly assigned to either an intervention or control condition. Participants 
filled out a digital questionnaire at baseline and will fill out the same questionnaire three 
more times at follow-up measurements (8, 20, and 32 months after baseline). Outcome 
variables included in the questionnaire are the percentage of binge drinking (more than five 
drinks per occasion), the average weekly number of drinks, the percentage of adolescents 
who ever drunk a glass of alcohol, and the percentage of adolescents who ever smoked a 
cigarette or a joint respectively for tobacco and marijuana. Discussion. This study protocol 
describes the design of a randomized clustered trial that evaluates the effectiveness of a 
school-based prevention program. We expect that significantly fewer adolescents will engage 
in early or excessive substance use behaviors in the intervention conditions compared to the 
control condition as a direct result of the intervention. We expect that the integral condition 
will yield most positive results, compared with the e-learning condition and control 
condition. Trial registration. The protocol for this study is registered with the ‘Nederlands 
Trial Register’ NTR1516. 
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Introduction 
Dutch adolescents are one of the leaders in terms of drinking frequency and binge drinking in 
Europe and they usually start drinking in early adolescence (Hibell et al., 2009). Also, their 
use of tobacco and marijuana increases rapidly during this period (Monshouwer et al., 2008). 
This is worrisome in that early initiation of substance use has many detrimental 
consequences, such as distortion of brain development (e.g., Tapert et al., 2002) and elevated 
risk for later dependence and misuse (e.g., Andersen et al., 2003). Investigators and policy 
makers emphasize the importance of a delay in age of onset for preventing the adverse health 
consequences of early initiation of substance use. 
The implementation of effective prevention programs is a potential powerful tool to lower 
the prevalence of substance use in early adolescents and to delay the age of onset of 
substance use. In the past, many school-based prevention programs have been developed 
and implemented (Cuijpers, 2002a; Faggiano et al., 2008; Gottfredson & Wilson, 2003; 
Nation et al., 2003; Paglia & Room, 1999; Skara & Sussman, 2003; Tobler & Stratton, 1997; 
Wilson et al., 2001). In general, three major types of school-based interventions can be 
distinguished, namely knowledge, cognitive-affective, social influence, and alternative 
programs (Faggiano et al., 2008). The knowledge programs aim to enhance students’ 
knowledge on biological and psychological aspects of substance use in order to accomplish 
a more negative attitude towards substance use, which will deter actual use. The cognitive-
affective programs argue that psychological factors place students in vulnerable positions and 
therefore aim to improve students’ self-confidence and self-awareness. Finally, the social 
influence programs aim to improve social and/or life skills in order to prevent peer pressure 
leading to substance use. In the literature there is consensus on the fact that social influence 
programs seem to be most effective, in that they more often show positive effects compared 
to knowledge and affective programs (Cuijpers, 2002a; Dijkstra et al., 1999; Midford et al., 
2002; Paglia & Room, 1999). Hence, previous studies showed that interactive methods sort 
more effect compared to non-interactive methods (e.g., Midford et al., 2002; Tobler et al., 
2000) in prevention of early and excessive substance use.  
One of the most well-known and widely used universal prevention programs for Dutch 
early adolescents is the ‘Healthy School and Drugs (HSD)’ program. The HSD program 
combines elements of all three types of school-based prevention and is based on the ASE 
model (Brug et al., 2000; De Vries et al., 1995; De Vries et al., 1988), which is often used in 
predicting and explaining health behavior. The HSD program is annually implemented and 
carried out at approximately 60% of all secondary schools in the Netherlands, and is one of 
the few school-based Dutch prevention programs of which the effectiveness was studied in a 
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quasi-experimental design (Cuijpers et al., 2002). The HSD program was mainly found to be 
effective on cognitive aspects (i.e., knowledge and attitude) of alcohol and tobacco use and 
less so on behavioral outcomes. Permanent improvement of the program and tuning to recent 
developments is essential and many changes were made in both materials (e.g., e-learning 
modules) and content (e.g., marijuana module) since the last evaluation. Hence, a 
recalibration of the effectiveness of the HSD program and its new materials seems necessary. 
Even more so, because the HSD program was never tested through a randomized controlled 
trial (e.g., Harbour & Miller, 2001).  
The HSD program is a multi-component prevention program aimed at reducing early 
and/or excessive substance use among adolescents. The program consists of four pillars, 
which are: information lessons (i.e., e-learning modules), parental participation, regulation of 
substance use, and monitoring and counseling of students’ substance use. Although scholars 
argue that multi-component approaches, like the HSD program, are more effective than 
single component approaches (e.g., Tobler et al., 2000) many Dutch schools do not want to 
invest time and resources in all components. To sort out if solely relying on the education of 
adolescents will have a preventive effect or that a multi-component approach of the HSD 
program is necessary in order to obtain such a preventive effect, we included an additional 
intervention condition (i.e., e-learning) in our study design.  
 
Aim and hypotheses 
The primary aim of the ‘Healthy School and Drugs’ study is to assess the effectiveness of 
this multi-component universal prevention program by conducting a randomized clustered 
trial including 23 Dutch secondary schools. Three follow-up assessments (i.e., after 8, 20 and 
32 months) will be carried out to examine the effects of the intervention conditions. Two 
hypotheses will be tested. First, in line with prior findings, we expect that the program will 
lead to a lower likelihood of unhealthy substance use behaviors. We expect that adolescents 
in the intervention conditions, relative to controls, will be less likely to engage in early or 
excessive substance use behaviors at follow-up. More specifically, we expect that this effect 
will be more pronounced in the integral condition compared to the control condition than in 
the e-learning condition compared to the control condition.  
Second, following the ASE model, we expect that cognitive aspects of behavior will 
mediate the effects of the program. Specifically, we expect that adolescents included in the 
intervention conditions (as compared to controls) will (a) have more knowledge about the –
harmful aspects of– specific substances, (b) have more negative and less positive attitudes 
towards substance use, (c) perceive to have less approval for using substances from their 
social environment, (d) have more confidence in refraining from use when confronted with 
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tempting substance use offers, and (e) have more adequate risk perceptions concerning the 
consequences of substance use. 
 
Methods 
Study design  
The HSD effectiveness study is a 3-year randomized clustered trial (RCT) with three arms 
–two interventions (i.e., e-learning and integral) and a control condition– testing the 
prevention program effects. Participants are 3,784 early adolescents of 23 secondary schools 
from seven different regions in the Netherlands: 1,330 are involved in the e-learning 
condition, 1,195 in the integral condition, and 1,259 in the control condition. After initial 
recruitment and enrollment in the trial, randomization took place at the school level, to avoid 
contamination between conditions (e.g., Koning et al., 2009). Directly after conducting the 
randomization procedure, a baseline assessment was carried out.  
The HSD program will be implemented after the baseline assessment in different phases 
to prevent overburdening of schools. In the first year –when adolescents are around 12 years 
old– the focus in the integral condition will be on starting with the information lessons on 
alcohol and to get parents involved in the program. In the second year, the schools in the 
integral condition will implement the two remaining pillars besides the information lessons 
on tobacco. Finally, in the third year the information lessons on marijuana will be 
implemented (see Figure I). The schools in the e-learning condition will solely implement the 
information lessons on alcohol, tobacco, and marijuana in respectively the first, second, and 
third year. Finally, participants in the control condition will carry on in the same manner, 
thus a ‘business as usual’ approach will be followed at these schools. Assessments in all three 
conditions is conducted at baseline, and will be conducted after 8, 20, and 32 months. 
Participating schools receive the prevention program materials for free. Also, they receive 
school-based information about the substance use behaviors of their students after each 
assessment. 
 
Participants 
Recruitment 
The HSD program will be implemented in schools with the help of prevention 
departments of regional institutions for treatment and care of drug addiction (ITCD) and 
municipal health services (MHS). Therefore, we contacted all these institutions to ask for 
corporation in the effectiveness trial. Seven institutions (i.e., VNN Friesland, VNN Groningen, 
VNN Drenthe, Centrum Maliebaan, GGD Zuid-Hollandse eilanden, Novadic-Kentron, and 
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Mondriaan Zorggroep) agreed to take part in the study and secondary schools were recruited 
from these regions. All secondary schools in these regions were screened for eligibility. 
Exclusion criteria were recent involvement (i.e., parental participation in our target group, e-
learning modules, regulation or monitoring and counseling activities in the past two years) in 
the HSD program and not offering a four-year education program. All eligible schools 
received an invitation letter and an information brochure and were contacted after two weeks 
to discuss participation in the study. Participants were thus recruited by school participation 
and all first grade students of participating secondary schools were included in the study. We 
visited the participating schools and during these visits further information was provided 
about the research project. In collaboration with the schools’ headmasters, we informed the 
students’ parents annually about the goals of the study by a letter in which parents were also 
notified that they could refuse participation of their child in the study. Thus, a passive 
informed consent procedure is followed in which parents (and their children) can refuse 
study participation by email, telephone or in person during the entire study period. Approval 
for the design and data collection procedures was obtained beforehand from the ethic 
committee of the Faculty of Social Sciences of the Radboud University Nijmegen 
(ECG03072008). 
 
Randomization 
Randomization occurred at the school level to avoid contamination between conditions. 
Thus, all first grade students from one school were allocated to the same condition (i.e., one 
of the intervention conditions or the control condition). An independent statistician 
performed the allocation before baseline assessment. Randomization was carried out 
centrally, using a blocked randomization scheme (block size 6) and stratified by level of 
education the schools offered. 
 
Sample size calculation 
We estimated our targeted sample size based on a small effect size (d) of .15 (Cohen, 
1992). As the program has not been tested on effectiveness before, it is difficult to formulate 
an effect size. We based this on other prevention effectiveness studies on adolescent 
substance use, which generally have small effects (Cuijpers, 2002a). We used the general-
purpose statistical software package STATA to calculate the estimated sample sizes per 
condition. If a small effect occurs, then a sample size of N = 698 adolescents per condition is 
required at the end of the study for testing the hypothesis of superior effectiveness in a two-
sided test at Alpha = 0.05 and a power of (1-Beta) = 0.80. We corrected this sample size for 
adolescents who will be lost in follow-up (e.g., changing schools, repeating grades) and for 
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the fact that our data is clustered (i.e., adolescents are nested within schools). Considering 
these corrections, at least N = 1,061 adolescents per condition should be included to test the 
effectiveness of the HSD program. In accordance with the intention-to-treat principle, all 
adolescents randomized to a condition are included in further analyses testing the study 
hypotheses. 
 
Study intervention 
Healthy School and Drugs program 
The HSD program is a multi-component, school-based prevention program aimed at 
reducing excessive and early substance use among adolescents. The program for secondary 
schools consists of four pillars, which are:  
1) Information lessons (e-learning modules): e-learning modules were developed for the 
information part of the program. These digital modules connect well to the experience of 
adolescents. Students work through the modules in their own pace during biology or 
counselor lessons, or in a special project week. The lessons pay attention to knowledge, 
attitude, and behavior with regard to substance use. Besides tutoring the students about 
the risks concerning substance use, students are also prepared for coping with group 
pressure by training their refusal skills. The modules consist of small films, animations, 
and several types of interactive tasks and identification is a central part of the modules. 
Also, adolescents are able to discuss relevant topics or to exchange their opinions 
through chat rooms and forums. Students receive three modules: alcohol (4 lessons), 
tobacco (3 lessons), and marijuana (3 lessons) in the first, second, and third grade, 
respectively. The lessons and modules are designed to gradually increase adolescent’s 
skills in responsibly dealing with substances. Teachers are trained in the content and 
operation of the digital modules before the lessons are offered to the students.  
2) Parental participation: Parents of first grade students are invited to attend a parental 
meeting in which information will be provided about the HSD prevention program and 
the relevant substances. Also, parents will be informed throughout a parental brochure 
and the school newsletter. The parental meeting will be held at school in collaboration 
with the ITCD or MHS. The duration of the parental meeting will be approximately 90 
minutes. First, in a brief opening the attention of parents is captured by facts on 
substance use in adolescence. Then, brief information on the school regulation on 
substance use is provided. Characteristics and risks of substance use, opinions on 
substance use, and education in the home setting with respect to substance use will be 
discussed in the remainder of the meeting.     
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Figure I .  Study design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
58
3) Regulation: the idea behind this pillar of the program is that rules set boundaries and 
create clarity. Therefore, the school needs to set an adequate regulation standard and 
rules concerning substance use behaviors of students and personnel. If the school lacks 
such regulation a special team will be instigated, including all relevant parties (e.g., 
parents, students, teachers, direction). This team will create or revise the rules and will 
plan how to communicate and maintain the rules in and around school. The school 
team will be assisted by the ITCD or MHS during this process.  
4) Monitoring and counseling: An operation protocol (if absent) is to be formulated on how 
to deal with problematic substance use behaviors among students. Also, the ITCD or 
MHS will provide a training session on signaling and guiding problematic substance use 
among individual students. This training is meant for teachers, mentors, student 
speculators, and the care coordinator(s) of the school. During this training session 
practical information will be provided on how to recognize problematic use in students 
and on how to efficiently support these students. Further, advice will be given on how to 
use the operation protocol in daily practice.  
 
Theoretical basis 
The information lessons of the HSD program are based on the ASE model (Brug et al., 
2000; De Vries et al., 1995; De Vries et al., 1988), which is commonly used in predicting 
and explaining health behavior. The ASE model is derived from the theory of reasoned action 
(TRA: Ajzen & Fisbein, 1980; Fishbein & Ajzen, 1975) and the social cognitive theory (SCT: 
Bandura, 1986) and is based on the principles of student oriented tutoring (Tobler et al., 
2000). Determinants of behavior, according to the ASE model, are attitudes (A), social 
influences (S), self-efficacy (E), and behavioral intention. Attitudes towards substance use 
behaviors result from outcome expectations of those specific behaviors. Other people’s 
behaviors that directly or indirectly influence one’s thoughts, feelings, and/or actions can be 
seen as social influence. Self-efficacy can be defined as one’s experienced difficulty in 
refraining from using substances in tempting situations. Finally, intention is often assessed as 
the motivation or readiness to start using a specific substance in the future (e.g., Kam et al., 
2009). The ASE model presumes that attitudes, social influence, and self-efficacy precede 
behavioral intentions. Also, the model assumes that behavioral intentions precede behavior. 
The ASE components are imbedded in the e-learning modules and students work through 
these ASE components via the principles of information theory. First, effects of information 
lessons are only expected if students are tuned to the message, so the information should 
capture the attention of the students and should match the information needs of the students. 
Special triggers to capture students’ attention (stories that students can identify with) are 
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incorporated in the materials. Second, a message can only be effectively communicated if 
students understand the message. Information is therefore provided in a way that corresponds 
with the realm of adolescent thought by using age appropriate language and tasks. Third, 
becoming aware of attitudes and to influence these attitudes in the direction of the desired 
behavior, information is conceptualized as trustworthy and attuned to the student’s opinions. 
Students are asked to think about pros and cons of substance use and are encouraged to 
make judgements themselves. Fourth, to account for the influence of the social environment, 
students are trained to resist social pressure. With the help of specific tasks on social norms, 
students are invited to think about social norms on substance use. Also, example videos are 
used to display how adolescents are influenced by others. Fifth, self-efficacy will influence 
actual behavior of students, thus students should be confident in their refusal skills. Students 
therefore learn how to carry out the desired behavior, and how to maintain and incorporate 
these behaviors into their daily living environment with the help of special processing tasks. 
Finally, students should persist in the desired behavior. Feedback on own behavior is 
important to achieve this goal, because it makes students aware of positive effects of their 
(changed) behavior. Students are challenged to think about what they will gain if they do not 
use a specific substance (just yet). All these information principles are processed in the design 
of the e-learning intervention by the following route: what happened (1), what do you know 
(2), what would you do (3 to 6). In total, adolescents work through this process three times; 
first for alcohol, then for tobacco, and finally for marijuana. Although the focus of the 
substance changes over the years, booster effects for the e-learning modules are expected 
because the training process is repeated.  
The HSD prevention program is based on the assumption that more than information 
lessons are necessary to prevent adolescents from unhealthy substance use behaviors. 
Adolescents need rules and tutoring, a task for parents, school boards, teachers, and student 
counselors (Midford et al., 2002; Paglia & Room, 1999). The HSD program therefore asks 
activities of all these parties (i.e., integral condition) and seeks synchronization of lessons, 
rules, and guidance.  
 
Intervention conditions 
The participating secondary schools were randomly assigned to one of the three following 
study conditions: 
1) E-learning: Secondary schools that only carry out the e-learning modules. These schools 
will provide the information lessons in our target group. 
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2) Integral: Secondary schools that carry out the entire HSD program. These schools will 
also provide the information lessons in our target group, but also carry out the other 
three pillars of the HSD program. 
3) Control: Secondary schools that do not carry out prevention activities. These schools are 
characterized by ‘business as usual’. Many schools in the Netherlands have employed 
initiatives concerning substance use. The schools can carry on with these initiatives, as 
long as no HSD activities are carried out in our target group (both students and school 
personnel).  
For the duration of our study, all participating schools, including those in the control 
condition, agreed not to implement or carry out other substance use prevention programs in 
the target group. 
 
Data collection 
An overview of all measurements is given in Table I. The baseline assessment took place 
in January-March 2009. During this measurement all first grade pupils of the school year 
2008-2009 filled out a digital questionnaire during school hours in the presence of a teacher 
and a research assistant. The same procedure will be repeated three more times after the 
baseline assessment.  
 
Outcomes 
The HSD prevention program targets reduction of substance use among adolescents. 
Since the program focuses on alcohol, tobacco, and marijuana use, we operationalized 
attainment targets for all three substances. The primary outcomes for alcohol are defined as 
the percentage of binge drinking (i.e., more than five drinks per occasion; Monshouwer et al., 
2008), the average weekly number of drinks (Engels et al., 1999b), and the percentage of 
adolescents who ever drunk a glass of alcohol. The primary outcome with regard to tobacco 
and marijuana use is operationalized as the percentage of adolescents who ever smoked a 
cigarette or a joint, respectively (Kremers et al., 2001; Monshouwer er al., 2005). The 
secondary outcome measure that we formulated for alcohol is the percentage of adolescents 
who drink on a weekly basis (Engels et al., 1999b). The percentage of adolescents who 
intend to smoke a cigarette or a joint in the future is defined as secondary outcome measure 
for tobacco and marijuana use, respectively (Harakeh et al., 2004; Kremers et al., 2001). 
Finally, to adequately test if potential effects of the HSD program are mediated by substance 
specific cognitions we also tapped adolescents’ attitudes towards alcohol, tobacco, and 
marijuana as outcome measures (e.g., Simons & Carey, 1998; Van Zundert et al., 2007). The 
same holds for social environment, self-efficacy, behavioral intentions, knowledge, and risk 
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perception with respect to all three substances (De Vries et al., 1995; Hibell et al., 2009; 
Holm et al., 2003; Van de Ven et al., 2007). Other variables of interest, but no outcome 
measures, are perceived parental rules on alcohol, tobacco, and marijuana use (Engels & 
Willemsen, 2004; Van der Vorst et al., 2005), nicotine and marijuana dependence (Hibell et 
al., 2009; Kleinjan et al., 2007), adolescents’ popularity, likeability, and friends, personality 
(Woicik et al., 2009), and pubertal timing (Petersen et al., 1988).  
 
Statist ical  analyses 
Descriptive analyses will be conducted to check whether randomization has resulted in a 
balanced distribution of important student characteristics in all three conditions. Possible 
confounders will then be included in subsequent analyses to control for potential bias. 
Because the data have a multilevel structure (i.e., individuals are ‘clustered’ within schools), 
the possibility exists that the individual respondents are not independent within schools. To 
correct for the potential non-independence (complexity) of the data, the type is COMPLEX 
procedure in Mplus will be used. This procedure corrects the standard errors of the parameter 
estimates for dependency leading to unbiased estimates. 
For the main analyses, data will be analyzed in accordance with the intention-to-treat 
principle by using Mplus (Muthén & Muthén, 1998-2007), while controlling for sex, 
educational level, age, and ethnicity. Intention-to-treat means that all participants will be 
analyzed in the condition they were assigned to by randomization. Missing data will be 
handled by multiple imputation (MI), using the Markov Chain Monte Carlo (MCMC) method. 
Categorical variables are imputed with the help of logistic regression and ordinary regression 
is used for the imputation of the other variables. A total of 50 datasets will be completed by 
multiple imputation and prepared for data analyses in Mplus. Mplus will read the 50 datasets 
in via the type is IMPUTATION option and will carry out the desired analyses for each 
dataset. Mediating the parameter estimates will then aggregate results for the 50 analyses. 
The standard errors of the parameter estimates are handled according to Shafer (1997). In the 
intention-to-treat analyses the effects of the intervention conditions will be compared to the 
control condition. Both intervention conditions will individually be contrasted with the 
control condition.  
 
Time frame 
The recruitment, inclusion, and randomization of participants (i.e., schools) started in the 
fall of 2008. The final follow-up measurement is planned for the fall of 2011. The baseline 
data is collected between January and March 2009. The data of the follow-up measurements 
will be collected at three fixed time points. These assessments will take place between 
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September and November 2009, September and November 2010, September and November 
2011 respectively.  
 
Table I  
Overview of measurements 
 Baseline 
(T0) 
8-Months 
follow-up 
(T1) 
20-Months 
follow-up 
(T2) 
32-Months 
follow-up 
(T3) 
Demographic characteristics * * * * 
Alcohol     
     Drinking behavior * * * * 
     Perceived parental rules  * * * * 
     Cognitions * * * * 
     Knowledge * * * * 
Tobacco     
     Smoking behavior * * * * 
     Nicotine dependence * * * * 
     Perceived parental rules  * * * * 
     Cognitions * * * * 
     Knowledge * * * * 
Marijuana     
     Marijuana using behavior * * * * 
     Marijuana dependence * * * * 
     Perceived parental rules * * * * 
     Cognitions * * * * 
     Knowledge * * * * 
Other     
     Risk perception * * * * 
     Popularity, likability and friends * * * * 
     Personality * * * * 
     Pubertal development * * * * 
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Discussion 
The present study protocol presents the design of a randomized clustered trial evaluating 
the effectiveness of the ‘Healthy School and Drugs’ prevention program. This universal 
prevention program aims at reducing excessive and early substance use in adolescence. It is 
hypothesized that adolescents in the intervention conditions will be less likely to engage in 
early or excessive substance use behaviors at follow-up compared to the control condition. 
 
Strengths and l imitations 
An important strength of the Healthy School and Drugs program is that it is previously 
suggested that the program is partly effective in the Netherlands (Cuijpers et al., 2002). 
Another important strength is the clear and elaborate theoretical basis underlying the 
program. The ASE model (Brug et al., 2000; De Vries et al., 1995; De Vries et al., 1988) and 
information theory have been used to develop the e-learning modules. Also, the program 
consists of multiple components, which is in line with findings that multi-component 
programs sort more effects than single component programs (e.g., Koning et al., 2009; Tobler 
et al., 2000). Finally, the program is a school-based prevention program, indicating that many 
adolescents will be reached when implemented. A strength of the study design is that it does 
not only assess immediate effects, but also includes follow-up measurements at 8, 20, and 32 
months. This allows us to test both the short and mid-term effects of the HSD program. 
Second, the extra study condition (i.e., the e-learning condition) will give the opportunity to 
optimally inform regional ITDC, MHS, and schools about the cost and benefits on their 
current prevention activities. Also, if the HSD program is found to be effective, the program 
might be (compulsory) implemented in more schools across the Netherlands, since present 
govern policy strongly encourages the implementation of effective intervention programs. 
A limitation of the study is that information on the behavior of adolescents and their 
environment is entirely based on self-reports of the adolescents, which might lead to 
measurement errors. Two perspectives can explain possible measurement errors in self-
reports on substance use, namely a situational and a cognitive perspective (Brener et al., 
2003). The situational perspective concerns the influence of the social environment, which 
might lead adolescents to give socially desirable answers. To avoid social desirability and 
optimize measurement validity, we will guarantee full confidentiality (anonymity) to our 
participants (e.g., Dolcini et al., 1996). The cognitive perspective concerns the cognitive or 
internal processes that might influence the self-reports. Adolescents might over or 
underestimate their substance use behaviors in that they can not exactly recall what they 
have been using in a certain period (e.g., Engels et al., 1997). In our study we will ask 
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participants if they ever tried a specific substance, which is arguably different from asking 
them how much they have used in a certain period. One might expect participants to reliably 
recall ever using alcohol, tobacco, or marijuana before. With respect to the questions on use 
during a certain period, the cognitive aspect seems more relevant, thus one might argue that 
more measurement errors will occur in these self-reports. However, the time between the 
period and assessment seems to matter. The longer the time interval the more severe recall 
bias one might expect (e.g., Engels et al., 1997; Parra et al., 2003). In our study, the time 
interval is relatively short (past month or past week), which will optimize the reliability of the 
self-reports. 
 
Implications for practice 
Based on the results of the HSD effectiveness study, the prevention program will be 
adjusted accordingly. If necessary the content of the program will be renewed, as will the 
theoretical concepts and the different parts (i.e., pillars) of the prevention program. In short, 
the results will drive the (re)development of the HSD program in the next couple of years.  
 
Conclusion 
This study will evaluate a multi-component school-based prevention program on 
substance use in adolescence. The results of this study will provide insights into the 
effectiveness of the Healthy School and Drugs prevention program and the precursors of 
substance use among Dutch early adolescents.  
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Abstract 
Aim. To evaluate the effectiveness of the Healthy School and Drugs program on alcohol, 
tobacco, and marijuana use among Dutch early adolescents. Design. Randomized clustered 
trial with two intervention conditions (i.e., lessons and integral). Setting. General population 
of adolescents in the Netherlands. Participants. A total of 3,784 students of 23 Dutch 
secondary schools. Measurements. Structured digital questionnaires were administered pre-
intervention and at 8, 20, and 32 months follow-up. The primary outcome measures were 
new incidences of alcohol (i.e., lifetime, 1-month, and 1-week prevalence, and prevalence of 
binge drinking), tobacco (i.e., lifetime and 1-month prevalence), and marijuana use (i.e., 
lifetime prevalence). Findings. Main effect analyses show no program effects on incidences of 
alcohol, tobacco, and marijuana use in both intervention conditions. Conclusion. The non-
significant impact of the Healthy School and Drugs program on incidences of alcohol, 
tobacco, and marijuana use indicates that the program is either ineffective, or implemented 
inadequately. Widely implemented prevention programs can mistakenly be assumed 
effective. In trying to prevent early adolescents from substance use, it is important to 
determine the possible effective ingredients of prevention programs that could lead to 
different results.  
68
Introduction 
Prevention programs are often implemented as tools to reduce prevalence rates of substance 
use in early adolescents. One of the most popular and widely used Dutch prevention 
programs is ‘The Healthy School and Drugs (HSD)’ program which aims at preventing, 
postponing or reducing excessive substance use among early adolescents in secondary 
schools. Approximately 75% of all secondary schools in the Netherlands annually carry out 
(parts of) the HSD program. The implementation is handled and supervised by the regional 
institutions for treatment and care of drug addiction (ITCD) or the Municipal Health Services 
(MHS). It is one of the few school-based Dutch national prevention programs of which the 
effectiveness was previously tested in a quasi-experimental study (Cujipers et al., 2002). 
Although beneficial effects were found for alcohol and tobacco use, the effects were small 
which is common for universal school-based prevention programs (Cuijpers, 2002a; Foxcroft 
& Tsertsvadze, 2012; Tobler et al., 2000; West & O’Neal, 2004). Since the study of Cuijpers 
and colleagues (2002) many changes have been made in both materials (e.g., e-learning 
modules were implemented) and content (e.g., renewed marijuana module) of the HSD 
program. Therefore, our aim was to perform a novel, more stringent test –based on a 
randomized clustered trial (RCT)– of the effects of the renewed HSD program on adolescents’ 
substance use.  
In many trials, research teams are involved in or control the delivery of (parts of) the 
program themselves (e.g., Conrod et al., 2008; Koning et al., 2009). The results of such an 
efficacy trial, however, cannot be readily translated to everyday practice because after initial 
implementation program delivery is usually taken over and carried out by local professionals. 
For example, an efficacious Swedish prevention program called ‘Örebro Prevention 
Programme’ (ÖPP: Koutakis et al., 2008) was recently retested in an effectiveness trial (i.e., 
under ‘real world’ circumstances). Findings then indicated that ÖPP did not seem to 
postpone or reduce alcohol use among Swedish adolescents (Bodin & Strandberg, 2011). 
This emphasizes the importance of conducting an effectiveness trial of prevention programs 
as they are currently implemented.  
Many Dutch schools direct their preventive efforts at students (i.e., education and 
information). Recently, a Dutch prevention trial (PAS) has shown that a multi-component 
approach can be more effective than a single component approach in reducing alcohol use 
among adolescents (Koning et al., 2011; Koning et al., 2009). However, Foxcroft and 
Tsertsvadze (2011), in their review on universal multi-component prevention programs for 
alcohol misuse, concluded that except for PAS there is little evidence that multi-component 
programs are more effective than single component programs. To examine if solely relying on 
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the education of adolescents within the HSD program is enough for preventive effects, or that 
the multi-component approach of the HSD program is necessary in order to obtain 
preventive effects, we compared two intervention conditions (i.e., e-learning and integral 
condition) to a control group in our RCT.  
The two intervention conditions are compared to the regular curriculum of Dutch 
secondary schools in an RCT including 3,784 adolescents. We expected that adolescents in 
the intervention conditions, relative to controls, would be less likely to engage in alcohol, 
tobacco and marijuana use at 8, 20, and 32 months follow-up. Moreover, in line with 
findings of Koning and colleagues (2011; 2009), we expected that HSD program effects 
would be more pronounced in the integral than in the e-learning condition.  
 
Method 
Design and procedure 
Of the 123 eligible secondary schools (i.e., schools with no recent involvement in the 
HSD program) that were invited, 23 schools including 3,784 adolescents agreed to 
participate (see study protocol: Malmberg et al., 2010a). In collaboration with the schools’ 
headmasters, we annually informed the adolescents’ parents about the study goals. This was 
done by a letter, in which we also notified parents that they could refuse participation of their 
child in the study at any time. Approval for the design and data collection procedures was 
obtained from the ethics committee of the Faculty of Social Sciences, Radboud University 
Nijmegen (ECG03072008).  
 
Sample size 
We estimated our targeted sample size based on a small effect size (d) of .15 (Cohen, 
1992) in Stata (Stata Corporation, 2001). We based our effect size on other prevention studies 
on adolescent substance use, that generally have small effects (Cuijpers, 2002a; Foxcroft & 
Tsertsvadze, 2012; Tobler et al., 2000; West & O’Neal, 2004). To detect small intervention 
effects (d = .15) a sample size of N = 698 adolescents per condition was required at the end 
of the study (at 32 months follow-up) for testing the hypothesis of superior effectiveness in a 
two-sided independent t-test at alpha = 0.05 and a power of (1-Beta) = 0.80. We corrected 
this sample size for 5% attrition each year and corrected for the fact that our data was 
clustered (i.e., adolescents were nested within schools). Considering these corrections, at 
least N = 1,061 adolescents per condition had to be included in the study.  
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Randomization 
After initial recruitment and enrolment in the trial, randomization took place at the school 
level, to avoid contamination between conditions (cf. Koning et al., 2009). An independent 
statistician performed the allocation before baseline assessment and randomly assigned the 
23 schools to either the control condition, e-learning condition, or integral condition (see 
Figure I). Randomization was carried out using a blocked randomization scheme (block size 
6) and stratified by level of education the schools offered. Directly after randomization, but 
before the intervention took place, a baseline assessment (T0) was carried out among all first 
grade students between January and March 2009. The first follow-up (T1) was carried out 
between September and November 2009, the second (T2) between September and 
November 2010, and the third (T3) between September and December 2011. At the 
assessments adolescents filled out a digital questionnaire during school hours in the presence 
of a teacher and a research assistant. Adolescents were informed that their data would be 
processed anonymously; respondent-specific codes were used to link the data from one time 
point to the next. Because adolescents did not know beforehand when the questionnaires 
would be administered, we can assume that non-response was due to illness or leaving 
school. 
 
Participants 
Twenty-three secondary schools, including 3,784 first-grade students were selected to 
participate (see Figure I). At T0, a total of 3,542 first-grade students took part in the study; 229 
adolescents (6.1%) were absent during data-collection and 13 participants (0.3%) were 
declined participation by their parents. The T0-sample (N = 3,542) included 49.4% boys (n = 
1,750). Participants ranged in age from 11 to 15 years (M = 13.01, SD = .49). In total, 24.6% 
of these adolescents pursued pre-university education (n = 871), 18.9% pursued higher 
general education (n = 668), 9.7% pursued a combination of higher general education and 
pre-university education (n = 343), 24.1% pursued lower general education (n = 855), and 
22.7% pursued lower vocational education (n = 805). The majority of the participants were 
of Dutch origin (96%).  
To ascertain the impact of the program on incidence of substance use a selection of the 
study cohort was required. We selected the adolescents who, at baseline, had never 
consumed a glass of alcohol (n = 2,499), never smoked (n = 2,709) or never used marijuana 
(n = 3,415). In addition to examining incidences of substance use, we tested if the 
intervention would be effective for adolescents with sporadic experience at baseline. To this 
end, we selected the adolescents who were ‘not weekly drinkers’  (n = 3,220) and ‘not daily 
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smokers’ (n = 3,382) at baseline. We were unable to select a subsample of marijuana users 
due to the minimum variance on lifetime prevalence at baseline.  
 
Figure I .  Flow chart of participants through the trial  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. Students who not participated in one follow-up could have participated in the next follow-up. Therefore, the final 
n’s cannot be calculated by substracting the n’s of T1 and T2.  
 
Loss to fol low-up 
In total, 3,215 participants of the T0-sample (90.8%) participated in the program and 
completed the follow-up assessment after 8 months. The response rate for the 20-months 
follow-up was 82.3% (n = 2,915). Just before the 32-months follow-up (T3), one school from 
the control condition and one school from the e-learning condition dropped out of the study 
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due to practical considerations. Since adolescents were included by school participation, all 
students of these schools were lost to follow-up. A total of 2,340 adolescents of the remaining 
21 schools participated at T3 (response rate 66.1%). We conducted attrition analyses to 
examine if adolescents who stayed in the program and completed the follow-up assessment 
after 32 months differed on sex, age, education, ethnicity, and study condition from 
adolescents who were lost to follow-up. We conducted a logistic regression analysis with loss 
to follow-up as DV (excluding the schools that withdrew from the effectiveness trial, since 
student attrition was a consequence of school attrition). Adolescents lost to follow-up were 
less likely to be in pre-university education and more likely to be in higher general education 
or a combination of pre-university education and higher general education (OR = 1.13, 95% 
CI [1.07, 1.20], p < .001) than adolescents who completed the 32-month follow-up 
assessment. No differences were found for sex, age, ethnicity and condition. Nagelkerke R! 
for the regression model was .015. 
 
Intervention 
Control condition 
An agreement was reached with the control schools that they would not start any 
substance related interventions in our target group throughout the study period. Because 
many schools in the Netherlands have employed basic initiatives to decrease or prevent 
substance use they were allowed to continue their ‘business as usual’ activities. 
 
E-learning condition 
The participants in this condition received an e-learning module about alcohol (four 
lessons) between April and July 2009, tobacco (three lessons) between April and July 2010, 
and marijuana (three lessons) between April and July 2011. Teachers were trained by the 
ITCD or MHS in the content and operation of the digital modules before the lessons were 
offered to the adolescents. For more details on the e-learning modules and their theoretical 
basis see Malmberg et al. (2010a). 
 
Integral condition 
The participants in this condition received the digital modules but also received the other 
components (i.e., parental participation, regulation, and monitoring and counseling). The 
parental participation component consists of a plenary parental meeting for the parents of 
participating students and was planned at school in the first year of the intervention in 
collaboration with the ITCD or MHS. The regulation component concerned the school 
standard and subsequent rules regarding substance use behaviors of students and school 
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personnel, and was planned in the second year. If a school in the integral condition lacked 
such regulation, one was created in cooperation with the ITCD or MHS. Finally, the 
monitoring and counseling component consisted of a training session for school personnel on 
signaling and guiding problematic substance use among individual adolescents, which was 
also scheduled in the second year and provided by the ITCD or MHS. For more details on the 
integral components see Malmberg et al. (2010a). 
 
Measures 
Alcohol use. Alcohol use was measured with four different variables. Lifetime prevalence 
assessed whether adolescents had ever consumed a glass of alcohol in their life, 1-month 
prevalence described if adolescents consumed alcohol in the month prior of investigation 
(Engels et al., 1999b), prevalence of binge drinking measured how many times adolescents 
had consumed five or more alcoholic beverages on one occasion in the past four weeks, and 
1-week prevalence measured how many glasses of alcohol adolescents had consumed in the 
last week (Engels et al., 1999b). Dichotomous measures are clinically useful and allow us to 
calculate important outcome measures (i.e., Number Needed to Treat: Pinson & Gray, 2003), 
which should be reported according to the CONSORT guidelines (Moher et al., 2010; Schulz 
et al., 2010). Therefore, we recoded all outcome variables in dichotomous variables with 
either yes (= 1) or no (= 0).   
Tobacco use. Tobacco use was assessed as lifetime prevalence and 1-month prevalence. 
Lifetime prevalence of tobacco use was measured by a single item on a 9-point scale ranging 
from 1 = ‘I never smoked, not even a puff’ to 9 = ‘I smoke at least once a day’ (Kremers et al., 
2001). Adolescents who responded in the categories 2 to 9 were categorized as tried smoking 
before (= 1), and adolescents who responded in category 1 were categorized as never tried 
smoking (= 0) following Kremers (2002). Then, 1-month prevalence was measured by asking 
the adolescents how many cigarettes they had smoked in the past four weeks. Adolescents 
answered this on an 8-point scale: 1 = ‘I never smoked’ to 8 = ‘More than 20 cigarettes per 
day’. Adolescents who smoked in the past four weeks were assigned 1 and the adolescents 
who did not smoke in this period were assigned 0.   
Marijuana use. Marijuana use was measured by lifetime prevalence of use through a 
single item: ‘Have you ever used marijuana?’ (Monshouwer et al., 2005). Adolescents could 
answer with yes (= 1) or no (= 0). 
 
Strategy of analyses 
We performed Chi-square tests and F-tests to investigate whether randomization had 
resulted in an equal distribution of demographics across the three conditions. Uneven 
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distribution across the three study conditions was found in terms of age and level of 
education (see Table I). These variables were therefore included as covariates in all 
subsequent analyses. Ethnicity was marginally significant (p = .09) and was also controlled 
for in our analyses. To correct for the potential non-independence (complexity) of the data, 
the type is COMPLEX procedure in Mplus was used. Data were analyzed in accordance with 
the intention to treat principle, using Mplus 6.1 (Muthén & Muthén, 1998-2010). Missing 
data were handled by multiple imputation (MI), using the Markov Chain Monte Carlo 
(MCMC) method. For the main analyses, we compared each of the experimental conditions 
with the control condition. Logistic regression was used with the binary outcome (1 = case, 0 
= not a case) as dependent variable and the treatment dummies as independents, while 
adjusting for both the confounders and the clustered data. To test if the interventions were 
still effective when adolescents with sporadic experience were included, we selected 
students who were not weekly drinkers (n = 3,220) and not daily smokers (n = 3,382) at 
baseline. Because experimental smokers are included in the not daily smokers group, we 
corrected for experimental smoking at baseline in these analyses. To avoid chance 
capitalization because of multiple comparisons, we applied a Bonferroni correction for seven 
outcome measures; the alpha was considered significant when it fell below .007 (Bland & 
Altman, 1995).  
 
Results 
Effects on incidence of drinking  
Table II presents alcohol use outcomes at follow-up across conditions for adolescents 
classified as having no prior alcohol experience and adolescents with no alcohol experience 
in the past week at baseline. Table III presents the results of the intervention on the alcohol 
outcome measures across the follow-ups for both groups. No effects of either the integral or 
e-learning conditions were found on incidences of lifetime prevalence, 1-month prevalence, 
prevalence of binge drinking, or 1-week prevalence of alcohol use in both groups at the three 
follow-ups.   
 
Effects on incidence of smoking  
Table IV presents numbers and percentages of lifetime prevalence and 1-month 
prevalence of tobacco use at follow-up across conditions for adolescents classified as 
adolescents with no prior tobacco experience at baseline or adolescents who were not daily 
smokers at baseline. Table V shows the results of the intervention on the tobacco outcome 
measures at follow-up for both groups. 
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No effects of either the integral or e-learning conditions were found on incidences of lifetime 
prevalence or 1-month prevalence of tobacco use for both groups at the follow-ups.  
 
Effects on incidence of mari juana use  
Table VI presents numbers and percentages of lifetime prevalence of marijuana use at 
follow-up across conditions for adolescents classified as adolescents with no prior marijuana 
experience at baseline. Table V shows the results of the interventions on the marijuana 
outcome measure at follow-up. No effects of either the integral or e-learning conditions were 
found on incidences of lifetime prevalence at the three follow-ups. 
 
Table VI 
Number and percentages of marijuana use at follow-up separately for conditions  
    Never users      
  Control 
(n = 1,153) 
E-learning 
(n = 1,186) 
Integral 
(n = 1,076) 
Total 
(N = 3,415) 
T1          
   Lifetime prevalence n (%) 47 (4.4) 50 (4.7) 54 (5.7) 151 (4.9) 
T2          
   Lifetime prevalence n (%) 88 (9.3) 106 (10.9) 103 (11.7) 297 (10.6) 
T3          
   Lifetime prevalence n (%) 103 (15.6) 137 (17.3) 152 (19.7) 392 (17.6) 
 
 
Discussion 
In contrast to our expectations, and to a previous quasi-experimental study on HSD 
(Cuijpers et al., 2002), neither the e-learning nor the integral intervention postponed or 
reduced alcohol, tobacco, or marijuana use. The differences in results between our study and 
that of Cuijpers and colleagues (2002) might be explained by study design. The allocation to 
research conditions is not random in a quasi-experimental design and therefore induces a 
bias towards a favorable evaluation of HSD effects. Second, the intervention schools of the 
Cuijpers study were already very active on prevention activities and thus more experienced. 
In contrast, the schools in the present study were only selected if they had no HSD 
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experience in the previous two years. Third, the Cuijpers study was carried out ten years 
before the current study. That decade witnessed the implementation of many societal 
campaigns and preventive efforts aimed at diminishing substance use, correlating with a drop 
in adolescents’ substance use in this time period (Monshouwer et al., 2008; Van Laar et al., 
2012; Verdurmen et al., 2012).  
Many universal school-based prevention programs sort small effects, but effect sizes 
depend on program content and context (e.g., Dusenbury et al., 2003; Foxcroft & 
Tsertsvadze, 2012; Verdurmen et al., 2003; Vogl et al., 2012; Winters et al., 2007). With 
respect to program content, social influence programs that cover broader based personal and 
social skills training combined with knowledge and normative elements seem to be most 
effective (Botvin & Griffin, 2004; Caria et al., 2011; Cuijpers, 2002a; Dijkstra et al., 1999; 
Dusenbury & Flaco, 1995; Flay, 2009; Griffin et al., 2003; Lemstra et al., 2010; McBride, 
2003; Midford et al., 2002; Paglia & Room, 1999; Porath-Waller et al., 2010; Tobler et al., 
2000; Vogl et al., 2012). Although these elements are combined in the HSD program, the 
actual skills training in the program is limited (i.e., exclusively aimed at refusal skills) and 
minimal (i.e., practice solely embedded in e-learning modules). Also, more intense programs 
may sort stronger effects in reducing adolescent substance use behavior (Botvin & Griffin, 
2007; Flay, 2009; Foxcroft & Tsertsvadze, 2011; Peters et al., 2009; Porath-Waller et al., 
2010; Skiba et al., 2004; Spaeth et al., 2011; Tobler et al., 2002; Winters et al., 2007). There 
are indications that at least ten sessions are necessary in order to obtain program effects 
(Dusenbury et al., 1997; Tobler et al., 2000; White & Pitts, 1998). The lessons of the HSD 
program, in contrast, consist of four sessions on alcohol, three on tobacco, and three on 
marijuana provided in three consecutive years. In addition, interactive methods have 
beneficial effects over non-interactive methods (Cahill, 2006; Dusenbury & Falco, 1995; 
Flay, 2009; Midford et al., 2002; Peters et al., 2009; Porath-Waller et al., 2010; Tobler et al., 
2000; Tobler & Stratton, 1997) and interaction between students is of key importance (Tobler 
et al., 2000; Tobler & Stratton, 1997). It might be that the interactive modules (i.e., chat 
rooms and forums) used in the HSD e-learning lessons do not sufficiently evoke discussion, 
role-playing, and interaction between adolescents (Durlak et al., 2010). Embedding more 
traditional (i.e., classical) methods or components, in which trained adults successfully guide 
and stimulate student interactions might benefit the program (Dusenbury & Falco, 1995; 
McBride, 2003; Peters et al., 2009).  
Finally, in light of the program context, targeting multiple contexts seems to have 
beneficial effects over targeting one specific context (e.g., Foxcroft & Tsertsvadze, 2012; 
Hawkins et al., 1992; Kleinjan & Engels, 2010; Lopez et al., 2008; Thomas & Perera, 2008; 
Verdurmen et al., 2003). A recent Dutch RCT showed that combining the alcohol module of 
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the HSD program with a structured parental meeting in which parental rule-setting behavior 
was encouraged as an effective strategy, helped to reduce adolescents’ alcohol use (Koning et 
al., 2011; Koning et al., 2009). When offered separately, neither the alcohol module nor the 
structured parental meeting was effective. Although our lack of results in the e-learning 
condition corresponds with Koning and colleagues (2009), the parental meetings used in 
both studies are clearly different. The parental meeting of Koning et al. (2009) was integrated 
in the first general parental meeting of the school year, which is generally visited by all 
parents. Also, the parental meeting of Koning and colleagues was more structured and 
protocolized.  
Remarkably, even though not significant, there is a negative trend with respect to the 
influence of the HSD program on incidence of tobacco use. Although prevention efforts aim 
to reduce risk behaviors, it is not uncommon that these efforts sometimes sort iatrogenic 
effects (Moos, 2005; Sloboda et al., 2009; Verdurmen et al., 2003; Welch & Owen, 2002). 
An explanation might be the presence of a contagion effect between peers. Research shows 
that adolescents are more likely to start smoking when more of their friends or peers smoke 
(De Vries et al., 2003; Engels et al., 1999a; Engels et al., 2004; Otten et al., 2008b). It could 
be that more adolescents started smoking because more peers smoked in their school 
surrounding. It is still mostly unclear, however, if specific prevention programs or 
components are accountable for these negative effects and more research is needed on 
possible iatrogenic effects of substance use prevention.  
 
Limitations and implications 
A first limitation concerns the imbalances between conditions on age and level of 
education at baseline. We were forced to adjust for these potential confounding variables in 
all analyses. Secondly, our use of self-reports might have lead to measurement errors, due to 
situational and cognitive influences (Brener et al., 2003). To overcome these influences and 
to optimize measurement validity, we guaranteed full confidentiality (anonymity) to our 
participants (Del Boca & Darkes, 2003; Dolcini et al., 1996; Koning et al., 2009) and we 
asked adolescents if they ever tried a specific substance, which one might expect participants 
to reliably recall. Also, we used short time intervals in order to reduce recall bias (Engels et 
al., 1997; Parra et al., 2003). Thirdly, adolescents who retained in our study were more likely 
to pursue a high education level than those lost to follow-up. However, besides school 
withdrawal, attrition was limited and not related to condition. Also, we analyzed all 
participants in the condition to which they were allocated. Therefore, it seems unlikely that 
our attrition affected study conclusions. Fourthly, there is a possibility that the study was 
slightly underpowered in order to detect small effects for alcohol and tobacco use due to our 
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selection of never users at baseline. However, with a more lenient selection (i.e., not weekly 
drinkers and not daily smokers) and sufficient power we also did not find any effects of the 
HSD program. Fifthly, at the start of our study approximately 60% of all secondary schools 
conducted HSD activities. Since we only included schools that had no experience with HSD 
in the previous two years, a selection effect occurred and caution is warranted when 
generalizing our results. Finally, only short-term effects of the marijuana module were 
measured in the present study. 
 
Conclusion 
The present findings indicate that the HSD program, as it is currently implemented, is 
ineffective. Based on our findings, we cannot infer whether it is the content, the 
implementation, or both the content and implementation that need adjustment. Future 
evidence-based research is necessary to further direct the redevelopment of the HSD 
program. Based on prior knowledge, we suggest that a more intense (i.e., more sessions) and 
skill-focused intervention method is necessary in order to effectively lower substance use in 
early adolescence (Botvin & Griffin, 2007; Flay, 2009; Foxcroft & Tsertsvadze, 2011; Koning 
et al., 2009; Peters et al., 2009; Porath-Waller et al., 2010; Skiba et al., 2004; Spaeth et al., 
2011; Tobler et al., 2000; Winters et al., 2007). The HSD program might benefit from 
attention for the rule-setting behavior in the family context (Koning et al., 2011; Koning et al., 
2009) and the expansion of skill-training elements. Secondly, the HSD program is a universal 
school-based prevention program. There are indications that selective prevention programs 
targeting ‘at risk’ populations sort more effect than universal programs (Conrod et al., 2008; 
Cuijpers et al., 2006; Gottfredson & Wilson, 2003; Kreamer et al., 2002). This might indicate 
that the program could benefit from a more selective approach. Finally, given that cognitive 
abilities and the corresponding capability to make responsible decisions are only fully 
developed in late adolescence (Carver et al., 2009; De Wit et al., 2004; Schneider, 2008), 
one might wonder whether cognitive methods, like the e-learning modules of the HSD 
program match the cognitive development of early adolescents.  
84


Chapter V 
Substance use outcomes in the Healthy 
School and Drugs program: Results 
from a latent growth curve approach 
 
 
 
 
 
 
 
 
 
Submitted as: 
Malmberg, M., Kleinjan, M., Overbeek, G., Vermulst, A., Lammers, J., Monshouwer, K., 
Vollebergh, W. A. M., & Engels, R. C. M. E. Substance use outcomes in the Healthy School 
and Drugs program: Results from a latent growth curve approach. 
  
 
 
 
 
 
 
Abstract 
Aim. To assess the effectiveness of the Healthy School and Drugs (HSD) program for 
secondary schools on development of substance use among Dutch early adolescents and to 
explore whether boys, adolescents of lower educational backgrounds, or adolescents high on 
personality risk traits, would benefit more from the HSD program than others. Design. 
Randomized clustered trial with two intervention conditions (i.e., lessons and integral). 
Setting. General population of adolescents in the Netherlands. Participants. A total of 3,784 
students of 23 Dutch secondary schools. Measurements. Structured digital questionnaires 
were administered pre-intervention and at 8, 20, and 32 months follow-ups. The outcome 
measure was the rate of change in substance use across follow-ups. Differential effectiveness 
of the HSD program was examined for sex, educational level, and personality traits. Findings. 
Our results show no HSD intervention effects on the development of substance use. Sex, 
education level, and personality characteristics of the participants did not moderate the 
intervention effects. Conclusion. The absence of effects of the Healthy School and Drugs 
program on the development of substance use indicates that the program should be renewed 
and redeveloped.  
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Introduction 
‘The Healthy School and Drugs (HSD)’ program is a universal school-based prevention 
program aimed at preventing, postponing or reducing excessive substance use among early 
adolescents (Cuijpers et al., 2002; Malmberg et al., 2010a). At the moment, approximately 
75% of all secondary schools in The Netherlands implement (parts of) the HSD program. 
However, an earlier study on the effectiveness of HSD revealed no effects of HSD on the 
incidence of substance use at 8, 20 and 32 months follow-up  (Malmberg et al., submitted). 
Although incidence-based approaches are commonly used when assessing the effectiveness 
in RCT’s (Bodin & Strandberg, 2011; Foxcroft & Tsertsvadze, 2012; Koning et al., 2011; 
Koning et al., 2009; Skara & Sussman, 2003), it is important to note that when estimating the 
effect of a prevention program at each measurement wave separately, the dynamics in the 
development of the outcome variable over time are unknown (Duncan & Duncan, 1995; 
MacKinnon & Lockwood, 2003; Muthén & Curran, 1997; Taylor et al., 2000). With latent 
growth curve modeling it is possible to examine the HSD program effects while accounting 
for the developmental nature of substance use over time. In a latent growth curve model all 
information on the longitudinal course of the outcome variable is included in a single 
analysis, which makes it possible to determine individual variation in the development of use 
and to examine if an effect of the HSD program might be found on such changes over time 
(Duncan & Duncan, 1995).  
In the current post-hoc analyses of the HSD prevention program effects, two intervention 
conditions are compared to the regular curriculum of Dutch secondary schools, using latent 
growth curve modeling. We expected that the HSD program would lead to a slower increase 
of substance use development. The relevant outcomes for alcohol were lifetime prevalence, 
overall alcohol use, and binge drinking. For tobacco use, we examined lifetime prevalence 
and overall tobacco use, and for marijuana use we examined lifetime prevalence. We 
expected that the increase of substance use behaviors over time would be less steep among 
adolescents in the intervention conditions, relative to adolescents in the control condition. 
Also, in line with findings of Koning and colleagues (2011; 2009) we expected that these 
effects would be more pronounced in the integral (i.e., consisting of information lessons, a 
parental meeting, regulation, and monitoring and counseling) than in the e-learning 
condition (i.e., in which the adolescents only received the information lessons).  
We further explored whether certain theory-based subgroups would benefit more from 
the HSD intervention than others. Specific characteristics of study participants may moderate 
the relationship between the HSD program and substance use behaviors (Conrod et al., 2008; 
Conrod et al., 2010; Koning, 2011; Koning et al., 2012; Kreamer et al., 2002; Skara & 
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Sussman, 2003). This kind of information is relevant for future redevelopments of the HSD 
program, because it can direct future implementation and content building. The risk 
moderation hypothesis suggests that prevention programs should be more effective in high-
risk groups compared to lower risk groups. On the basis of previously reported moderators in 
the literature (Amaro et al., 2001; Conrod et al., 2008; Koning, 2011; Kuntsche et al., 2006; 
Verdurmen et al., 2012), we specifically examined participants’ sex, educational level, and 
personality traits as possible moderators of HSD intervention effects. 
 
Sex 
There are differences between boys and girls in substance use behaviors (Verdurmen et 
al., 2012). For instance, boys tend to drink earlier, and more frequently and intense 
compared to girls. Also, there are sex differences in expectations toward substance use and 
risk factors for substance use (Amaro et al., 2001; Kuntsche et al., 2006; Petraitis et al., 1995). 
Perceived peer pressure and dominant social norms with respect to substance use are 
especially relevant for girls, whereas expression of rebelliousness and achievement of peer 
status seem more relevant for boys’ substance use (Amaro et al., 2001). In general, girls’ risk 
factors for substance use concern more internalizing factors, like low self-esteem, and are 
more relevant for escalating trajectories of use (Chassin et al., 2002; Colder et al., 2002). In 
contrast, externalizing risk factors as low self-regulatory capacities are more important for 
boys, which are especially relevant for early onset of substance use (Chassin et al., 2002; Hill 
et al., 2000). Furthermore, girls are more likely to use substances as a way to cope with 
stress, while boys are more likely to use out of enhancement motives (Kuntsche et al., 2006; 
Petraitis et al., 1995). Based on this literature review we expected boys to benefit more from 
the HSD program, since they seem at highest risk for substance use in early adolescence.   
 
Educational level 
There are differences in substance use behaviors between adolescents from lower and 
higher educational backgrounds (Salonna et al., 2008; Spijkerman et al., 2008; Verdurmen et 
al., 2012). Adolescents from lower educational levels use more alcohol, tobacco, and 
marijuana compared to adolescents from higher educational levels. Findings from a recently 
tested Dutch alcohol prevention program showed moderation effects of educational level on 
heavy weekly drinking, indicating that only lower educated adolescents profited from the 
intervention (Koning, 2011). Based on these findings, we expected higher program 
effectiveness on substance use outcomes for adolescents in lower educational tracks.  
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Personality traits   
Among the many risk factors that can be identified, personality traits involving neurotic 
tendencies and deficits in behavioral inhibition are among the strongest predictors of 
substance use behaviors. Previous research showed that four specific traits are especially 
relevant for substance use development, namely anxiety sensitivity, hopelessness, sensation 
seeking, and impulsivity (Kotov et al., 2010; Krank et al., 2011; Malmberg et al., 2012; 
Malmberg et al., 2010b; Sargent et al., 2010; Schmidt et al., 2007; Shin et al., 2012; Walther 
et al., 2012; Woicik et al., 2009). In general, higher levels of these personality traits are 
related to an increased risk for substance (mis)use behaviors. Also, prevention programs that 
are tailored to these personality traits show much promise in reducing substance use in 
adolescents (Conrod et al., 2008; Conrod et al., 2010). Therefore, we explored whether 
differential effects of the HSD program are present for the personality-based risk traits anxiety 
sensitivity, hopelessness, sensation seeking, and impulsivity.  
 
Method 
Design and procedure 
The design and procedure used in this study is in accordance with the protocol 
(Malmberg et al., 2010a) and Malmberg et al. (submitted). More detailed information on the 
procedure, randomization, power calculation, loss to follow-up, and the prevention program 
can be found in earlier reports (Malmberg et al., submitted; Malmberg et al., 2010a). 
 
Participants 
Twenty-three secondary schools, including 3,784 first-grade students were selected to 
participate in the effectiveness trial. At T0, a total of 3,542 first-grade students took part in the 
study; 229 adolescents (6.1%) were absent during data-collection and 13 participants (0.3%) 
were declined participation by their parents. The T0-sample (N = 3,542) included 49.4% 
boys (n = 1,750). Participants ranged in age from 11 to 15 years (M = 13.01, SD = .49). In 
total, 24.6% of these adolescents pursued pre-university education (n = 871), 18.9% pursued 
higher general education (n = 668), 9.7% pursued a combination of pre-university education 
and higher general education (n = 343), 24.1% pursued lower general education (n = 855), 
and 22.7% pursued lower vocational education (n = 805). The majority of the participants 
were of Dutch origin (96%).  
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Outcome measures 
Alcohol use. Alcohol use was measured with three variables, namely lifetime prevalence, 
overall use, and prevalence of binge drinking. Lifetime prevalence was measured by asking: 
‘Have you ever drunk a glass of alcohol?’ Adolescents answered with yes (= 1) or no (= 0). 
Overall use was based on lifetime and past month prevalence of alcohol use (Engels et al., 
1999). Adolescents were assigned to one of the following categories: 1 = ‘I have no alcohol 
experience’, 2 = ‘I drank alcohol, but not in the past month’, 3 = ‘I drank alcohol once or 
twice in the past month’, 4 = ‘I drank alcohol once or twice per week in the past month’, and 
5 = ‘I drank alcohol more than twice per week in the past month.’ Finally, binge drinking was 
measured by asking adolescents how many times they had five or more alcoholic beverages 
on one occasion in the past four weeks. Adolescents answered on a 5-point scale: 1 = ‘never’ 
to 7 = ‘9 times or more.’ Because of the skewed distribution we recoded this variable into a 
4-point scale, with 1 = ‘never’, 2 = ‘once’, 3 = ‘twice’, and 4 = ‘3 times or more.’  
Tobacco use. Tobacco use was measured with two variables, namely lifetime prevalence 
and overall use. Tobacco use was assessed by a single item on a 9-point scale ranging from 1 
= ‘I never smoked, not even a puff’ to 9 = ‘I smoke at least once a day’ (De Leeuw et al., 
2008; Kremers et al., 2001). To tap lifetime prevalence of smoking, adolescents who 
responded in the categories 2 to 9 were categorized as tried smoking before (= 1), and the 
adolescents who responded in category 1 were categorized as never tried smoking (= 0) 
following Kremers (2002). To gain more insight into frequency of use, we recoded the 
original variable into a 5-point scale of overall use (cf. De Leeuw et al., 2008). The new 
categories were: 1 = ‘I have never smoked, not even one puff’, 2 = ‘I tried smoking, I do not 
smoke anymore’, 3 = ‘I stopped smoking, after smoking at least once a month’, 4 = ‘I smoke 
occasionally, but not every day’, and 5 = ‘I smoke at least once a day.’  
Marijuana use. We assessed adolescents’ marijuana use in terms of lifetime prevalence. 
Lifetime prevalence was assessed trough a single item: ‘Have you ever used marijuana?’ 
(Monshouwer et al., 2005). Adolescents could answer with yes (= 1) or no (= 0).  
Personality traits. The personality traits were measured at T0 with the Dutch translation of 
the Substance Use Risk Profile Scale (SURPS: Malmberg et al., 2010b; Woicik et al., 2009). 
Factor structure, internal consistency and test-retest reliability, as well as construct, 
convergent, and discriminant validity of this instrument were shown to be good (Krank et al., 
2011; Malmberg et al., 2010b; Woicik et al., 2009). The SURPS distinguishes four personality 
traits, namely anxiety sensitivity (i.e., the fear of physical arousal), hopelessness (i.e., negative 
thinking), sensation seeking (i.e., the urge for trying out new things), and impulsivity (i.e., 
difficulty in controlling behavioral responses). Each trait was assessed using five to seven 
items that could be answered on a 4-point scale, ranging from 1 = ‘strongly agree’ to 4 = 
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‘strongly disagree.’ Example items are: ‘It’s frightening to feel dizzy or faint’ for anxiety 
sensitivity, ‘I’m happy’ for hopelessness, ‘I like doing things that frighten me a little’ for 
sensation seeking, and ‘I usually act without stopping to think’ for impulsivity. Cronbach’s 
alphas at T0 were .69, .85, .68, and .67 for anxiety sensitivity, hopelessness, sensation 
seeking, and impulsivity, respectively. These reliability estimates converge with previous 
research (Jaffee & D’Zurilla, 2009) and are satisfactory for short scales (Loewenthal, 1996).   
 
Strategy of analyses 
We used Latent Growth Curve Modeling (LGCM) in Mplus 6.1 (Muthén & Muthén, 1998-
2010) to estimate the role of HSD program on individual levels of substance use at baseline 
(i.e., intercept) and changes in substance use over time (i.e., slope: Duncan et al., 2006). In 
LGCM adolescents are allowed to differ on their starting level of substance use and the rate of 
change in substance use over time. Therefore, LGCM is a good way to investigate individual 
variation in the development of substance use behaviors and to examine if the intervention 
condition might relate to such changes over time. We estimated separate models for all 
substance use variables. In order to reliably test individual growth over time, we only 
included adolescents with at least two reports on the outcome variable in our analyses. 
Because the substance use variables in the models are ordinal, the parameters in the model 
were estimated with probit regression using the Weighted Least Square with Mean- and 
Variance- adjusted chi-square test statistic (WLSMV) estimator. To deal with missing data all 
available pairwise information in the data is used (Asparouhov & Muthén, 2010). The Chi-
square and the p-value, the Comparative Fit Index (CFI: with a cut-off value of .95), and the 
Root Mean Square Error of Approximation (RMSEA: with a cut-off value of .06) were used to 
assess the goodness of fit of the model (Hu & Bentler, 1999). 
First, we estimated the initial developmental models based on the four time points (T0-T3) 
without any predictors or control variables. All outcome variables are ordered categorical or 
binary. In Mplus, the response scale of each outcome variable is replaced by a normally 
distributed latent response variable with threshold values based on the percentages of the 
response categories. The linear probit growth model has an initial status (intercept) factor and 
a change (slope) factor. The model implies across-time differences in the individual values of 
the latent response variable due to the slope factor (Muthén & Asparouhov, 2002). The mean 
of the intercept growth factor is fixed at zero while the mean of the slope growth factor and 
the variances of the intercept and slope growth factors are estimated as default (Muthén & 
Muthén, 1998-2010, p.207). An estimation problem occurred while estimating the slope of 
marijuana use with the WLSMV estimator. Therefore, we used the ML estimator (i.e., the 
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parameters in the model were estimated with logit regression) for the marijuana models only. 
In contrast to the probit models, fit measures can not be calculated in logit models. 
Second, we tested if the intervention condition predicted the initial level of substance use 
(i.e., intercept) and/or the rate of change (i.e., slope) in substance use. We controlled for sex, 
age, education, and ethnicity in these analyses. For more detailed information we refer to 
Malmberg et al. (submitted). Third, we examined interaction effects between the intervention 
conditions on the one hand and sex, education, and the four SURPS personality traits on the 
other. To avoid multicollinearity, the personality variables were centered before computing 
interaction terms. We controlled for sex, age, education, and ethnicity if they were not part of 
the interaction model. Although we systematically tested interaction effects on the intercept 
and the slope, we only interpreted significant interactions on the slope because we were 
solely interested in development and not in baseline differences. To avoid chance 
capitalization because of multiple comparisons, we applied a Bonferroni correction for 6 
outcome measures (.05/6); alpha was considered significant when it fell below .008 (Bland & 
Altman, 1995).  
 
Results 
Descriptive statist ics 
The percentages of alcohol, tobacco, and marijuana use at each wave are presented per 
condition in Table I. As can be seen from Table I, adolescents increase in their alcohol, 
tobacco, and marijuana use over time.  
 
Basic growth models  
First, we tested the initial developmental model (i.e., no predictors) for all substance use 
behaviors separately. All the probit models showed a good fit to the data (see Table II). The 
slope was significant for alcohol, tobacco, and marijuana use, indicating that levels of 
alcohol, tobacco, and marijuana use increased significantly over time. We also tested the 
quadratic trends of the models; besides overall alcohol use, none of the models showed a 
significant quadratic trend. We performed a WLSMV chi-square difference test for overall 
alcohol use and including the quadratic trend significantly worsened the model fit (!!(4) = 
39.39, p < .001). Therefore, we only included the intercept and the slope in our following 
models. 
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Predicting substance use increases by condit ion 
Study condition was included as a predictor of substance use development in the model. 
Table III shows that, after controlling for sex, education level, ethnicity and age, condition 
was neither related to the intercepts nor the slopes in all substance use behaviors. These 
results indicate that the initial level of substance use and the increases in substance use 
across follow-ups did not differ between the intervention conditions and the control 
condition.  
 
Interaction effects 
Finally, we examined if sex, education or adolescents’ personality traits moderated the 
relationship between the intervention condition and the initial level of substance use (i.e., 
intercept) or the rate of change (i.e., slope) in substance use (see Table III). We only found 
two interactions on the intercepts (i.e., moderation of sex on binge drinking and moderation 
of education on lifetime alcohol use) and did not find any interaction on the slopes of 
substance use.  
 
Discussion 
Previously, no HSD program effects were found when looking at the incidence of 
substance use at three follow-up time points separately (Malmberg et al., submitted). 
However, by taking the dynamics of substance use development over time into account, we 
did not find any program effects of the HSD prevention program either. An increase in 
prevalence and intensity rates of substance use was expected (Verdurmen et al., 2012), but 
exposure to the HSD program was expected to lead to a slower increase in substance use 
behaviors. Because the developmental trajectory of substance use is related to substance-
related problems (Poelen et al., 2005; Spaeth et al., 2010), slowing down the normative 
increase in substance use seems an important prevention strategy and one of the goals of the 
HSD prevention program. So far, most evaluations on substance use prevention programs 
merely focus on overall program effects on certain time points (Bodin & Strandberg, 2011; 
Botvin & Griffin, 2004; Cuijpers, 2002a; Cuijpers et al., 2002; Faggiano et al., 2008; Foxcroft 
& Tsertsvadze, 2012; Koning et al., 2009; Koutakis et al., 2008; Nation et al., 2003: Skara & 
Sussman, 2003; Thomas & Perera, 2008; West & O’Neal, 2004; Winters et al., 2007). Only a 
few studies evaluated the effects on substance use development (e.g., Conrod et al., 2008; 
Mason et al., 2003; Spoth et al., 2004; Taylor et al., 2000) or combined both approaches 
(e.g., Spaeth et al., 2010), which is required to draw firm and accurate conclusions. 
Combining both approaches provides a far more complete picture of the intervention effects 
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and by doing so for the HSD program we must now stress that there are neither point-
prevalence nor developmental effects. 
We also did not find beneficial effects of the HSD prevention program for boys, 
adolescents from lower educational tracks or adolescents high on anxiety sensitivity, 
hopelessness, sensation seeking, and impulsivity. There are inconclusive indications in the 
literature that certain groups benefit more from prevention efforts than others. Differences in 
program content might explain these contradicting findings. There are, for instance, programs 
that show beneficial effects for boys (Vigla-Taglianti et al., 2009), while others show 
comparable effects for both boys and girls (Jones et al., 2005; Koutakis et al., 2008; Kulis et 
al., 2007; Trudeau et al., 2003). Some researchers impose that it is important to integrate and 
address group-specific pathways to substance use in (theories behind) prevention programs in 
order for beneficial effects to occur (Amaro et al., 2001; Conrod et al., 2008). A promising 
example in which group-specific needs are incorporated in a prevention program, concern 
the personality-targeted interventions of Conrod et al. (2008; 2010). The lack of differential 
effects on personality might be explained by the fact that the HSD program has not integrated 
such specific personality-based elements in its current content. Also, the lack of findings on 
sex and education level seem to indicate that the HSD program insufficiently reflected the 
needs of these specific sub-groups.  
Although the intervention schools were asked to implement the prevention activities 
according to the study protocol, the prevention activities were implemented by different 
prevention workers, teachers, and within different school cultures. This might have resulted 
in variation in the way the program was administrated to the adolescents and their parents. 
Insufficient implementation can result in loss of program effectiveness (Dusenbury et al., 
2003). The wide dissemination of the HSD prevention program might easily lead to 
insufficient implementation. A good assessment of program implementation is important to 
assess possible efficacy effects of parts of the HSD prevention program. Monitoring the 
implementation on different domains and in different ways might help to understand the 
efficacy versus effectiveness gap in prevention research (Dusenbury et al., 2003; Ennett et al., 
2011; Helmond, 2013). When prevention components are efficacious, future research is 
necessary in order to capture how effects can be sustained and how key objectives can be 
achieved. Based on the findings of Koning et al. (2011; 2009) one might argue that 
implementation of a good arranged, structured parental meeting by one of the investigators 
lead to promising results in combination with the alcohol information lessons of the HSD 
program. This might indicate that more attention should be paid on implementation quality, 
perhaps through constant supervision or certification procedures of trainers.  
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The complete absence of intervention effects might be explained by the popularity of 
substance use in early adolescence among Dutch media and policymakers after the 
development of the HSD program. This increasing general attention has lead to decreases in 
adolescent substance use (Monshouwer et al., 2008; Verdurmen et al., 2012), which might 
have eliminated the (mostly) minimal effect of these types of interventions. However, the 
absence of effects might also be an indication that universal school-based prevention 
programs are not the best strategy to reduce substance use among Dutch early adolescents. 
Although some universal school-based prevention programs seem effective (e.g., Koning et 
al., 2011; Koning et al., 2009), these types of programs generally sort small effects if any (e.g., 
Foxcroft & Tsertsvadze, 2012; Tobler et al., 2000; West & O’Neal, 2004). More promising 
results come from focused prevention efforts in which ‘at risk’ populations are targeted 
(Conrod et al., 2008; Cuijpers et al., 2006; Gottfredson & Wilson, 2003; Kreamer et al., 
2002; Kumpfer et al., 1997; Spoth et al., 2008; Springer et al., 2004). A selective or indicated 
prevention strategy might be more appropriate to account for the variety of risk factors in 
diverse ‘at risk’ populations. 
  
Limitations 
Some limitations of the present study should be mentioned. First of all, for general 
limitations of the HSD effectiveness trial we refer to an earlier report (Malmberg et al., 
submitted). Secondly, the imbalance of educational level between conditions at baseline was 
substantial. Although we adjusted for this observed imbalance in our analyses, it is not 
certain that this approach sufficiently corrected for all confounding influence of this 
imbalance. If not, program effects would be harder to find since students of lower 
educational tracks generally use earlier and more often compared to students of higher 
educational tracks (Verdurmen et al., 2012). However, our lack of findings on program 
interactions with education level substantiates our conclusion that the HSD program is 
ineffective. Finally, in line with the previous limitation schools were our unit of 
randomization. Considering that 23 schools were included in our effectiveness trial one 
might question if this is sufficient in order to obtain successful randomization. Many trials in 
which (a small amount of) schools were the unit of randomization show baseline differences 
on demographics between study conditions (e.g., Koning et al., 2009). Although including 
more units (i.e., schools) in an effectiveness trial would reduce the risk for baseline 
differences, but would lead to very high sample sizes (>10.000) at baseline and might not be 
feasible in all cases.  
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Conclusion 
Overall, the non-significant impact of the Healthy School and Drugs program on 
development of substance use and the fact that there are no beneficial program effects for 
any specific subgroups, substantiate our previous conclusion that the program should not be 
delivered as it is currently implemented. Careful consideration is necessary in order to decide 
if the program should be replaced by another strategy or that it will be redeveloped and 
renewed.  
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PART I1
Under influence of your personality

Chapter VI 
Substance use risk traits and 
associations with early substance use in 
adolescence 
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Abstract 
We examined whether anxiety sensitivity, hopelessness, sensation seeking, and impulsivity 
(i.e., revised version of the Substance Use Risk Profile Scale) would be related to the lifetime 
prevalence and age of onset of alcohol, tobacco, and marijuana use, and to polydrug use in 
early adolescence. Baseline data of a broader effectiveness study were used from 3,784 early 
adolescents aged 11-15 years. Structural equation models showed that hopelessness and 
sensation seeking were indicative of ever-used alcohol, tobacco or marijuana and for the use 
of more than one substance. Furthermore, individuals with higher levels of hopelessness had 
a higher chance of starting to use alcohol or marijuana at an earlier age, but highly anxiety 
sensitive individuals were less likely to start using alcohol use at a younger age. Conclusively, 
early adolescents who report higher levels of hopelessness and sensation seeking seem to be 
at higher risk for an early onset of substance use and poly substance use. 
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Introduction 
Dutch adolescents are one of the leaders in terms of drinking frequency and binge drinking in 
Europe and they usually start drinking in early adolescence (Hibell et al., 2009). Also, their 
use of tobacco and marijuana increases rapidly during this period (Monshouwer et al., 2008). 
This is disturbing in that early initiation of substance use has many detrimental 
consequences, like distortion of brain development (e.g., Tapert et al., 2002) and elevated 
risk for later dependence and misuse (e.g., Andersen et al., 2003). Further, early initiation 
increases the likelihood of poly substance use (Ellickson et al., 2003) that, in turn, leads to 
more damaging health effects (Feigelman et al., 1998). Thus, identifying risk profiles of early 
adolescent girls and boys is of crucial importance, because it may facilitate adequate 
prevention efforts targeted at adolescents who are at risk for an early onset of substance use 
or abuse (e.g., Conrod et al., 2008; Conrod et al., 2010). 
It is well known that personality is associated with substance use (e.g., Flory et al., 2002) 
and in general, personality traits involving neurotic tendencies or deficits in behavioral 
inhibition are found to best predict substance (mis)use (e.g., Barrett et al., 1998; Cloninger et 
al., 1991). Furthermore, personality traits concerning specific, rather than general personality 
dispositions are of most interest for substance related behaviors (Caspi et al., 1996; Comeau 
et al., 2001; Jackson & Sher, 2003; Woicik et al., 2009). One instrument that specifically taps 
specific personality traits involving neurotic tendencies and inhibition deficits is the 
Substance Use Risk Profile Scale (SURPS: Woicik et al., 2009). This instrument measures four 
distinct and independent personality traits (i.e., anxiety sensitivity, hopelessness, sensation 
seeking, and impulsivity) that are hypothesized and actually appeared to be related to high 
and problematic substance use behaviors (Conrod et al., 1998; Jackson & Sher, 2003; 
Pulkkinen & Pitkänen, 1994; Shall et al., 1992; Sher et al., 2000; Stewart et al., 1995) and 
other risk behaviors (e.g., delinquency: Woicik et al., 2009). 
The first trait (i.e., anxiety sensitivity) refers to the fear of symptoms of physical arousal 
(e.g., feeling dizzy or faint: Reis et al., 1986) and the second (i.e., hopelessness) is identified 
as a risk factor for the development of depression (Joiner, 2001). Both anxiety sensitivity and 
hopelessness relate to increased levels of drinking and problem drinking (Conrod et al., 1998; 
Stewart et al., 1995). The third trait (i.e., sensation seeking) is characterized by the desire for 
intense and novel experiences (Zuckerman, 1994) and sensation seekers have been found to 
drink more and to be more at risk for heavy alcohol use (Shall et al., 1992; Sher et al., 2000). 
Finally, the fourth trait (i.e., impulsivity) involves difficulties in the regulation (controlling) of 
behavioral responses (Spoont, 1992) and is related to an increased risk for early alcohol and 
drug (mis)use (Pulkkinen & Pitkänen, 1994). The four SURPS’ personality traits are based on 
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extended personality measures (e.g., ASI: Peterson & Reiss, 1992) and show stronger 
associations with these measures than with scales measuring broader dimensions of 
personality (e.g., NEO-FFI: Costa & McCrae, 1992). Sensation seeking is, for instance, related 
to measures of openness and extraversion, but is more strongly related to scales measuring 
venturesomeness (Eysenck & Eysenck, 1978; Woicik et al., 2009). 
The SURPS personality traits show some overlap with traits of temperament (TCI: 
Cloninger, 1998). Novelty seeking, for example, concerns the tendency to actively respond to 
new stimuli and thus reflects elements of impulsivity and sensation seeking. Further, the 
SURPS personality traits are relevant for more neuropsychological orientations. Different 
reinforcement processes are assumed to mediate the relationship between the SURPS 
personality traits and substance use in that the personality traits are susceptible to different 
types of reinforcement (e.g., Brunelle et al., 2004; Conrod et al., 1998). Individuals with high 
levels of anxiety sensitivity or hopelessness are more sensitive for the negative reinforcement 
processes of substance use (i.e., the ability of substances to relieve negative affective states). 
Individuals who score high on sensation seeking and impulsivity on the other hand are more 
sensitive for the positive reinforcement processes of substance use (i.e., the positive hedonic 
effects of a substance). 
According to Carver et al. (2009) these processes are even more apparent in case of low 
serotonergic function. It is argued that individual differences in serotonergic function are 
important for personality dispositions in that individuals with low serotonergic function are 
especially susceptible for (affective) cues of the moment (Spoont, 1992), like reinforcement 
processes. In accordance, low serotonergic function is related to personality dispositions as 
sensation seeking, impulsivity, and depression (Carver et al., 2009). Considering the possible 
contribution of the SURPS to many different fields (e.g., neuropsychology), the fact that a 
more clinical orientation (i.e., the use of more clinical instruments like the TCI) seems less 
obvious for early adolescents who are in the beginning stage of substance use, and bearing in 
mind that specific rather than general personality traits are most interesting, the SURPS is a 
potentially important measurement for examining the role of personality on substance use 
behaviors. 
Recall that the SURPS-based personality traits are useful in identifying individuals who 
are at risk for alcohol use and alcohol-related problems in already using samples. However, 
to our knowledge no previous study examined whether these personality traits are indicative 
of an early onset of alcohol, tobacco, marijuana, and poly substance use. This is unfortunate, 
because on the one hand early initiation is one of the strongest identified risk factors for 
alcohol (De Wit et al., 2000), tobacco (Breslau et al., 1993), and marijuana problems (Chen 
et al., 2005) in later life. Further, poly substance use in adolescence is a significant predictor 
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of poly substance use in adulthood (Galaif & Newcomb, 1999). On the other hand, the 
developmental role of personality dispositions is important. The lower order personality 
dispositions might be overruled by higher order systems (i.e., rational or cognitive), but only 
if and once the capacity for behavioral control develops (i.e., through maturation of the pre-
frontal cortex: Carver et al., 2009). Thus, one might argue that especially early adolescents 
are vulnerable for these lower order personality predispositions. To conclude, focusing on 
early onset of substance use in early adolescence, and identifying the specific personality 
traits related to these risk behaviors, might help us to identify youngsters at an early age who 
are at risk for developing future substance misuse patterns. 
The present study examines a SURPS-based, four-factor personality model in relation to 
an early onset of substance use and poly substance use. A total of 3,784 adolescents in the 
ages of 11-15 participated in the first wave of the ongoing Healthy School and Drugs (HSD) 
effectiveness study in which they filled out a digital questionnaire. Participants answered 
questions about alcohol, tobacco, and marijuana use and their personality traits. Based on 
previous research on personality, we expected to find strongest associations with substance 
use for sensation seeking. Specifically, we hypothesize sensation seekers to have an 
increased risk for an early initiation of alcohol, tobacco, and marijuana use. Hence, we 
expected to find that anxiety sensitive adolescents have an increased risk for an early onset of 
alcohol use, adolescents reporting higher levels of hopelessness to have an increased risk for 
an early onset of alcohol and tobacco use, and impulsive adolescents to have an increased 
risk for an early onset of alcohol and marijuana use. Following these expectations we also 
expected to find associations between the SURPS personality traits and poly substance use. 
However, considering the lack of knowledge so far in adolescence, no concrete expectations 
were formulated on poly substance use. 
 
Method 
Procedure and participants 
The cross-sectional data for this study were collected as part of a broader effectiveness 
study on a national school prevention program the ‘Healthy School and Drugs.’ A total of 23 
schools were included from seven regions in the Netherlands. We visited participating 
schools and during these visits we provided further information about the research project. In 
collaboration with the schools’ headmasters, we informed the students’ parents about the 
goals of the study by a letter in which parents were also explained they could refuse 
participation of their child in the study. Approval for the design and data collection 
procedures was obtained from the ethic committee of the Radboud University Nijmegen. All 
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data were collected between January and March 2009. All first grade students independently 
filled out a digital questionnaire during school hours in the presence of a teacher and a 
research assistant. The questionnaires were counterbalanced on alcohol, tobacco, and 
marijuana, thus six different versions were administrated. 
In total, 3,784 first-grade students took part in the study of whom 231 (6.1%) were absent 
(i.e., illness) during data-collection and four participants were declined participation by their 
parents. The total sample included 1,857 boys (49.1%) and 30.8% (n = 1,095) of all 
participants pursued lower vocational education, 47.0% (n = 1,669) pursued pre-university 
education, and 22.2% (n = 787) of the participants pursued a mixed educational program. Of 
the participants who completed the questionnaire 3,411 participants (96.1%) were of Dutch 
ethnic origin. Adolescents ranged in age from 11 to 15 years (M = 13.01, SD = .49). For the 
question on lifetime prevalence of alcohol use, 2,103 (59.9%) adolescents reported to have 
at least once used alcohol in the past. With regard to smoking, 768 (22.1%) adolescents had 
ever smoked, and with regard to marijuana 75 (2.1%) adolescents reported to have at least 
once used marijuana. Finally, 670 (19.6%) adolescents stated that they already had tried 
more than one substance. 
 
Measures 
Personality traits. The Substance Use Risk Profile Scale (SURPS: Woicik et al., 2009) 
distinguishes four personality traits, namely anxiety sensitivity, hopelessness, sensation 
seeking, and impulsivity. Each trait was assessed using five to seven items that could be 
answered on a 4-point scale, ranging from 1 = ‘strongly agree’ to 4 = ‘strongly disagree.’ 
Anxiety sensitivity refers to the fear for physical arousal and an example item is: ‘It’s 
frightening to feel dizzy or faint.’ Hopelessness concerns negative thinking which might lead 
to depression proneness and ‘I feel that I’m a failure’ is an example item. Sensation seeking is 
characterized by wanting to try out new things and an example of such an item is ‘I like 
doing things that frighten me a little.’ Finally, impulsivity refers to having difficulties in 
controlling behavioral responses, and ‘I usually act without stopping to think’ is an example 
item. Factor structure, internal consistency and test-retest reliability, as well as construct, 
convergent, and discriminant validity of this instrument were shown to be adequate in studies 
among college students and adult samples (e.g., Krank et al., 2011).  
Because the instrument was translated in Dutch and used for the first time the factor 
structure was examined using Exploratory Factor Analysis (EFA) on a randomly selected 
sample that consisted of the first half of the original sample using Mplus (Muthén & Muthén, 
1998-2007). The Weighted Least Square parameter estimator with Mean- and Variance 
adjusted chi-square test statistic (WLSMV) was used because the metric of the items is more 
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ordered categorical than interval level. Two items were removed. The first item (i.e., I feel 
that I’m a failure) had substantial loadings (.38 and .42, respectively) on the factors anxiety 
sensitivity and hopelessness. The second item (i.e., I feel I have to be manipulative to get 
what I want) showed an almost zero loading on the factor impulsivity. A Confirmatory Factor 
Analysis (CFA) was performed on the remaining 21 SURPS items on the other half of the 
sample and confirmed the four-factor structure of the SURPS. The final model had a 
satisfactory fit to the data [!!(54) = 611.315, p < .001, RMSEA = .055, CFI = .943]. 
Cronbach’s alphas were .69 for anxiety sensitivity (factor loadings between .42 and .72), .85 
for hopelessness (loadings between .72 and .96), .68 for sensation seeking (loadings between 
.38 and .72), and .67 for impulsivity (loadings between .48 and .72). These reliability 
estimates converge with those from previous research (e.g., Jaffee & D’Zurilla, 2009) and are 
satisfactory for short scales (Loewenthal, 1996). 
Substance use. We assessed adolescents’ alcohol use in terms of lifetime prevalence or 
whether participants had ever consumed alcohol in their life. Lifetime prevalence was 
measured by asking: ‘Have you ever drunk alcohol?’ Participants could answer this question 
with yes (= 1) or no (= 0). To determine the age of onset of participants’ alcohol use we asked 
how old they were when they had first drunk alcohol (Kuntsche et al., 2009). 
Lifetime prevalence of tobacco use was measured by a single item on a 9-point scale 
ranging from 1 = ‘I never smoked, not even a puff’ to 9 = ‘I smoke at least once a day’ 
(Kremers et al., 2001). To tap lifetime prevalence of smoking, adolescents who responded in 
the categories 2-9 were categorized as tried smoking before (= 1), and the adolescents who 
responded in category 1 were categorized as never tried smoking (= 0) following Kremers 
(2002). In order to assess age of onset, participants who had ever smoked were asked how 
old they were when they smoked their first puff. 
We assessed the lifetime prevalence of marijuana use through a single item, namely: 
‘Have you ever used marijuana?’ (Monshouwer et al., 2005). Participants could answer with 
yes (= 1) or no (= 0). Subsequently, participants who ever used marijuana were asked how 
old they were when they first used marijuana. 
Finally, poly substance use was operationalized by the use of more than one substance, 
regardless of the combination or amount of substances used. A new variable was created in 
which all adolescents who used more than one substance were categorized as poly 
substance users (= 1) and all other adolescents as non-poly substance users (= 0). 
 
Strategy of analyses 
First, descriptive analyses and correlations of age of onset of alcohol, tobacco, and 
marijuana use and the personality traits (i.e., anxiety sensitivity, hopelessness, sensation 
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seeking, and impulsivity) were calculated between model variables. Second, to investigate 
whether participants’ sex and educational level should be specified as covariates in the 
model, a MANOVA was conducted to compare responses on the SURPS personality traits 
between boys and girls and between different educational levels. Another MANOVA was 
carried out to investigate sex and educational differences on substance use. Also, separate 
ANOVA’s were conducted to examine sex and educational level differences on age of onset 
of alcohol, tobacco, and marijuana use. The effect sizes (i.e., partial eta squared) are reported 
for the analyses of variance. With respect to the effect size, values around .02 are considered 
small effects, values around .15 medium effects, and values around .35 large effects (Cohen, 
1992). Post-hoc tests with Bonferroni corrections were carried out to investigate the 
significant differences in educational level on the outcome variables.  
Next, to investigate the relationships between personality traits and lifetime prevalence of 
alcohol, tobacco, and marijuana use, we specified and tested a first model (see Figure I) with 
structural equation modeling (SEM) in Mplus (Muthén & Muthén, 1998-2007). In this model, 
lifetime prevalences of alcohol, tobacco, and marijuana were included as observed variables 
and personality traits were added as latent constructs, with separate scale items as indicators. 
Sex and educational level were specified as covariates in the model. We used the weighted 
least square method (WLSMV) to estimate parameters in the model. The Chi-square and the 
p-value, the Comparative Fit Index (CFI: Bentler, 1989), and the Root Mean Square Error of 
Approximation (RMSEA: Steiger, 1990) were used to assess the goodness of fit of the model. 
With respect to the CFI, values above .90 indicate an acceptable fit and values above .95 
signify an excellent fit to the data. Concerning the RMSEA, values below .08 point to an 
acceptable fit and values below .05 indicate a good fit of the model to the data (Hu & 
Bentler, 1999). The explained variance was used as a measure of effect size. Values around 
2% are considered small, values around 15% medium, and values around 35% are 
considered large effects (Cohen, 1992). The data have a multilevel structure (i.e., data of 
individual students are nested within classes), which means that apart from differences 
between individuals, average substance use levels across classes may vary as well. In 
particular, participants within certain classes may be more similar to each other due to 
specific influence and selection processes (Kuntsche et al., 2008); classmates in our target 
group might influence each other in such a way that their substance using behaviors become 
more similar. This means that individual respondents are not independent within classes. As 
a consequence the standard errors of the parameter estimates are biased leading to incorrect 
decisions about the significance of parameter estimates. The COMPLEX procedure in Mplus 
is used to correct for dependency of the data, which results in unbiased standard errors (cf. 
Kuntsche & Jordan, 2006).  
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Figure I .  Standardized estimates of associations between SURPS personality traits and 
lifetime prevalence of substance use 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. * p < .05, ** p < .01, *** p < .001 
 
To investigate the relationship between personality traits and age of onset of alcohol, 
tobacco, and marijuana use only substance users were included in the subsequent analyses 
(e.g., only those who already drank alcohol were included in the analysis to see whether 
personality traits were related to the age of onset of alcohol use). The personality traits were 
again included in the model as latent constructs and the age of onset as an observed variable. 
Identical statistical procedures were used as in the former model. Finally, to investigate the 
relationship between personality traits and poly substance use two variables were created in 
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the dataset, one for mono use and one for poly use. All participants that only used one 
substance were assigned a score ‘1’ and all others were assigned ‘0’ in the mono variable. 
For poly substance use, all participants who reported having used two or three substances 
were assigned ‘1’ and all others were assigned ‘0’. Based on this information, we estimated 
the two models with the same procedures as the other models in Mplus.  
 
Results 
Descriptive analyses 
Table I presents the means and standard deviations of the SURPS’ personality traits and 
age of onset examined in the present study, separately for educational level and sex. For 
correlations of the model variables we refer to the Appendix. A MANOVA was conducted to 
examine whether personality traits would significantly differ across sex and educational level. 
Main effects of sex [F(4, 3,431) = 86.40, p < .001, !p
2 = .092] and education [F(8, 6,862) = 
15.92, p < .001, !p
2 = .018] emerged in the MANOVA on different personality traits. 
Univariate tests showed sex effects for anxiety sensitivity [F(1, 3,434) = 110.79, p < .001, !p
2 
= .031], hopelessness [F(1, 3,434) = 5.50, p = .02, !p
2 = .002], and sensation seeking [F(1, 
3,434) = 212.69, p < .001, !p
2 = .058]. Specifically, we found that girls reported higher 
scores on anxiety sensitivity and hopelessness than boys, and boys reported higher levels of 
sensation seeking than girls. Associations were also found between education and 
hopelessness [F(2, 3,434) = 36.40, p < .001, !p
2 = .021], sensation seeking [F(2, 3,434) = 
9.73, p < .001, !p
2 = .006], and impulsivity [F(2, 3,434) = 21.88, p < .001, !p
2 = .013]. 
Students of higher education reported higher scores on impulsivity and hopelessness 
compared to students of lower education. The pattern for sensation seeking was somewhat 
different. Students of mixed education reported higher scores than students in both lower and 
higher educational levels, but students of higher education scored higher than students of 
lower education.  
Another MANOVA was conducted to look at possible differences for sex and educational 
level on substance use. We found main effects for both sex [F(4, 3,411) = 11.04, p < .001, !p
2 
= .013] and education [F(8, 6,822) = 23.80, p < .001, !p
2 = .027] on substance use. 
Univariate tests showed sex effects for alcohol [F(1, 3,414) = 23.98, p < .001, !p
2 = .007], 
tobacco [F(1, 3,414) = 17.72, p < .001, !p
2
2 = .005], marijuana [F(1, 3,414) = 17.51, p < .001, 
!p
2
2 = .005], and poly substance use [F(1, 3,414) = 17.75, p < .001, !p
2 = .005]. Particularly, 
we found that more boys already used the different substances compared to girls and more 
boys were poly substance users in contrast to girls.  
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Univariate tests also showed education effects on alcohol [F(2, 3,414) = 3.32, p = .04, !p
2 = 
.002], tobacco [F(2, 3,414) = 88.89, p < .001, !p
2 = .049], marijuana [F(2, 3,414) = 17.96, p 
< .001, !p
2 = .010] and poly substance use [F(2, 3,414) = 70.68, p < .001, !p
2 = .040]. More 
students of lower education reported having used alcohol, tobacco, or marijuana compared 
to students from higher education. Also, students of lower education were more likely to use 
more than one substance compared with students from higher education. 
We conducted a set of three ANOVA’s to test sex and education differences for age of 
onset of alcohol use, tobacco use, and marijuana use. Main effects of sex [F(1, 2,038) = 
51.07, p < .001, !p
2 = .024] and education [F(2, 2,038) = 14.05, p < .001, !p
2 = .014] were 
found for the age of onset of alcohol. With regard to tobacco use we found main effects of 
sex [F(1, 745) = 5.65, p = .02, !p
2 = .008] and education [F(2, 745) = 5.20, p < .01, !p
2 = 
.014]. Finally, the last ANOVA in which age of onset of marijuana use was the dependent 
variable, showed no main effects for sex and education. In sum, the results indicated that 
boys and students from higher education start drinking and smoking earlier compared to girls 
and students from lower education. Overall, although the effects of sex and educational level 
on substance use and personality were small, they were still significant and were therefore 
specified as covariates in the subsequent analyses. 
 
Personality traits and l ifetime prevalence  
The model as depicted in Figure I showed a good fit to the data ["!(df = 68) = 725.791, p 
< .001, RMSEA = .051, CFI = .929]. As can be seen in Figure I, standardized estimates for the 
associations between personality traits and lifetime prevalences revealed significant 
associations between anxiety sensitivity (# = -.08, p = .024), hopelessness (# = .31, p < .001), 
and sensation seeking (# = .43, p < .001) with the lifetime prevalence of alcohol use. These 
results indicate that adolescents with lower levels of anxiety sensitivity and higher levels of 
hopelessness and sensation seeking were more likely to have ever consumed alcohol. 
Further, we found significant associations between hopelessness (# = .36, p < .001) and 
sensation seeking (# = .42, p < .001) with the lifetime prevalence of tobacco use. Adolescents 
who were high on hopelessness and sensation seeking were more likely to have ever smoked 
than adolescents who were low on these two traits. Finally, the analysis showed significant 
linkages between hopelessness (# = .21, p = .007), sensation seeking (# = .30, p = .023), and 
lifetime prevalence of marijuana use. This means that adolescents who had higher levels of 
hopelessness and sensation seeking had a higher chance of having ever used marijuana at 
this age than adolescents who had lower scores on these traits. The models showed medium 
to large effect sizes for the relationships between the four personality traits and substance use; 
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they explained 19.1% of the variance in lifetime prevalence of alcohol use, 31.3% of the 
variance in tobacco use, and 28.8% of the variance in marijuana use. 
 
Personality traits and age of onset 
The model that specified the relationship between personality traits and the age of onset 
of alcohol use showed an adequate fit to the data [!!(df = 62, n = 2,103) = 416.739, p < 
.001, RMSEA = .052, CFI = .943]. Controlling for participants’ sex and education, we found 
significant associations between hopelessness and age of onset of alcohol use (see Table II).  
 
Table I I  
Standardized estimates and standard errors for tested models 
 Age of onset     Substance use  
 Alcohol Tobacco Marijuana Mono Poly 
 ß SE ß ß SE ß ß SE ß ß SE ß ß SE ß 
Anxiety sensitivity  .01 .03 .03 .06  .01 .11 -.04 .04 -.07 .04 
Hopelessness -.10** .04 -.04 .05 -.37** .17 .22*** .04 .37*** .04 
Sensation seeking -.06 .05 .11 .09 -.22 .10 .34*** .06  .43*** .06 
Impulsivity -.05 .05 -.09 .08 -.02 .10 -.05 .07 .01 .07 
Note. ** p < .01, *** p < .001  
 
This result showed that adolescents start to drink at a younger age when they have higher 
levels of hopelessness. The model that assessed the relationship between personality traits 
and age of onset of tobacco use also showed an adequate fit to the data [!!(df = 58, n = 768) 
= 228.326, p < .001, RMSEA = .062, CFI = .928]. Table II shows the standardized estimates 
of this model; we did not find any significant associations between the personality traits and 
the age of onset of tobacco use. We could not adequately test the relationship between 
personality traits and age of onset of marijuana use considering the small sample size of 
marijuana users (n = 75). As an alternative (to reduce the number of parameters to be 
estimated) we applied regression analysis in Mplus with sex and education as control 
variables and the four manifest personality traits as predictors of age of onset of marijuana 
use. We found a significant relationship between hopelessness and age of onset of marijuana 
use (" = -.37, p = .001) indicating that an increase of hopelessness is associated with a 
decrease of age of onset of marijuana use. The models showed small effect sizes for the 
association between the four personality traits (controlling for sex and educational level) and 
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the age of onset of alcohol (R2 = 5%) and tobacco (R2 = 3.3%) use, and a medium effect size 
for the relationship between personality traits, sex and educational level on the one hand and 
the age of onset of marijuana use on the other (R2 = 17.7%).  
 
Personality traits and poly substance use 
The mono substance use model showed a good fit to the data [!!(df = 62) = 656.514, p < 
.001, RMSEA = .050, CFI = .937]. Significant associations were found between hopelessness 
and sensation seeking with mono substance use (see Table II). Thus, adolescents that 
experienced more feelings of hopelessness or adolescents who were higher on sensation 
seeking were also more likely to use one specific substance (i.e., either alcohol, tobacco, or 
marijuana). The model examining poly substance use showed a good fit to the data [!!(df = 
62) = 693.229, p < .001, RMSEA = .052, CFI = .933]. The results in Table II display 
significant associations between hopelessness, sensation seeking, and poly substance use. 
Thus, more feelings of hopelessness and being a sensation seeker were related to the use of 
more than one substance. The model on mono-substance use showed a medium effect size 
(R2 = 11.4%) for the four personality traits and the model on poly substance use a large effect 
size (R2 = 31.8%). 
 
Discussion 
The results clearly demonstrated that, overall, three out of the four SURPS’ personality 
traits are associated with early adolescents’ substance use behavior. Notably, the different 
models revealed that –in this sample of early adolescents, of whom many are in the starting 
phase of experimentation with substance use– especially hopelessness and sensation seeking 
are strongly associated with a higher chance of ever-used alcohol, tobacco, and marijuana at 
an early age and with poly substance use. Individuals with higher levels of hopelessness have 
also a higher chance of starting to use alcohol or marijuana at an earlier age. Highly anxiety 
sensitive individuals on the other hand are less likely to start using alcohol use at a younger 
age. 
 
Personality traits and l ifetime prevalence 
Previous studies investigating the role of the SURPS personality traits on alcohol use 
mainly focused on more advanced levels of drinking (e.g., Cooper et al., 1995). Our present 
results extend this knowledge by demonstrating that the revised SURPS personality traits are 
not only indicative of already established maladaptive drinking patterns in adolescents and 
adults (e.g., Sher et al., 2000), but are also associated with alcohol use in young adolescents. 
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Specifically, the SURPS personality traits are associated with early adolescents’ alcohol use to 
a moderately strong degree. For this particular age group, we found that especially 
hopelessness and sensation seeking are indicative of having ever used alcohol in early 
adolescence. The results with regard to sensation seeking are not unexpected given the 
novelty seeking nature of sensation seekers and that experimenting with different substances 
can be seen as such novel experiences. Although it was not clear what the role of 
hopelessness would be in our age group, we did find it surprising that hopelessness seems 
this important in our age group, since this trait was primarily found to be predictive of a 
progression into substance misuse before (e.g., Jackson & Sher, 2003). One possible 
explanation is that hopelessness leads adolescents to initiate substance use as a means to 
cope with negative thoughts. Therefore, we examined if higher scores on different coping 
strategies (e.g., drinking alcohol makes me relaxed) were related to higher levels of 
hopelessness. However, we could not substantiate this explanation based on these additional 
analyses of our data. More information on these analyses can be obtained from the first 
author. 
Another explanation is that early childhood problems (e.g., family violence, unorganized 
family environments, antisocial behavior) can lead to both negative affect (e.g., Reinherz et 
al., 2003) and an early onset of substance use (e.g., Dishion et al., 1999). The existing 
relationship between hopelessness and the lifetime prevalences might then be based on a 
third variable explanation, indicating that early childhood adversity can affect the 
development of personality traits, and subsequent engagement in problem behaviors (Akse et 
al., 2004; Hale III et al., 2008). Since hopelessness is associated with self-harm and suicide 
behavior (O’Connor et al., 2008), there might also be a link between hopelessness and more 
‘nihilistic’ behaviors. Further research is necessary to disentangle the potential pathways in 
which hopelessness is related to early substance use behaviors. Contradictive to our 
expectations we found a negative association between anxiety sensitivity and alcohol use. 
This can be explained by the preventive effect that the fear for physical arousal might have. 
When highly anxiety sensitive individuals have no prior experience with alcohol they also do 
not know if drinking alcohol leads to unusual body sensations, which might keep them from 
drinking. Also, it could be that highly anxiety sensitive individuals are more anxious in 
general, and are for instance afraid of loosing control when drinking. 
Our findings also indicate a clear linkage between two personality traits (i.e., 
hopelessness and sensation seeking) and ever-used tobacco in early adolescence. The few 
studies that investigated the role of personality (i.e., Big Five) on lifetime smoking in 
adolescence (Harakeh et al., 2006; Otten et al., 2008a) found extraversion and openness to 
be risk factors for lifetime smoking and conscientiousness, agreeableness, and emotional 
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stability to be protective factors. Our results are in line with these latter findings, considering 
that extraversion and openness are more strongly related to sensation seeking and 
hopelessness is at the opposite end of emotional stability. Finally, our results show that 
sensation seeking is associated with an early onset of marijuana use. This is in line with 
previous results showing that sensation seeking predicts reckless behavior, like marijuana use 
(Arnett, 1994). It is thought that sensation seekers use substances for the euphoric/intoxicating 
effects (Comeau et al., 2001), so it might be that especially sensation seekers attribute such 
characteristics to different substances (e.g., marijuana) and are therefore more likely to 
initiate use of a certain substance. We also found an association between hopelessness and 
having ever used marijuana in early adolescence. It is again not quite clear yet how to 
interpret this finding in our age group. Previous results in older adolescents suggest that 
hopelessness also predicts reckless behavior, but particularly with regard to the use of 
cocaine and other illegal drugs, not marijuana (Woicik et al., 2009). Also, for this finding it 
might be that early childhood problems directly affected both hopelessness and the use of 
marijuana. Overall, the fact that the SURPS personality traits are related to early adolescents’ 
tobacco and marijuana use to a moderately strong degree indicate that these traits are 
important in explaining individual differences in early adolescent substance use behaviors. 
 
Personality traits and age of onset 
We only found support for the role of hopelessness on the age of onset of alcohol and 
marijuana use. We believe that these findings might also be explained by the third variable 
(i.e., early childhood problems) explanation. Besides the findings considering hopelessness 
we hardly found any support for the relationship between the personality traits and the age of 
onset of the different substances. It could be that this outcome is due to the retrospective 
character of these questions or to the restriction of range. Adolescents were asked the age 
when they had their first experience with a specific substance. In the Netherlands, most 
adolescents start experimenting first with alcohol, followed by tobacco and marijuana 
(Monshouwer et al. 2008). So, especially with respect to alcohol and tobacco use, the 
recollection time between the first experience and the moment of questioning is longer, and 
might thus be less adequate (Bailey et al., 1992; Engels et al., 1997). Simultaneously, this 
trend causes differences in the diversity of answers. Since adolescents start using marijuana at 
a later age, less variation is visible in the ages of onset compared to the start of using alcohol 
or tobacco. These effects could explain the lack of findings on age of onset of marijuana use 
and might explain the small effects found for the associations between the SURPS personality 
traits and age of onset. 
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Personality traits and poly substance use 
In the present study, we found that the SURPS personality traits are strongly related to 
early adolescents’ poly substance use. Specifically, we found that hopelessness and sensation 
seeking are indicative of poly substance use and these results are mostly in line with earlier 
findings. Previous studies suggested that poly substance users have particularly high levels of 
impulsivity and sensation seeking (e.g., Galizio & Stein, 1983; Lacey & Evans, 1986). Also, 
there is evidence suggesting that poly substance users are low on agreeableness and 
conscientiousness and high on neuroticism (McCormick et al., 1998). Many of these studies 
examined the relationship between personality and poly substance use in a clinical (i.e., 
substance dependent) sample and as far as we know little is known about the early onset of 
poly substance use in young adolescents. In contrast to these findings, although we found a 
strong link for hopelessness and sensation seeking with poly substance use, we did not find a 
relationship between impulsivity and poly substance use. In the present study we defined 
poly substance use by the use of more than one substance, comprising alcohol, tobacco, 
and/or marijuana use. Other studies among older or clinical samples usually operationalized 
poly substance use by the use of multiple (hard) drugs, like cocaine, xtc, and opiates (e.g., 
Smit et al., 2002). So, it might be that impulsivity only has sufficient discriminant power in 
poly substance use, when the use of certain substances is deviant enough. 
 
Strengths, l imitations, and implications for future research 
A major strength of our study is the large representative non-clinical sample of our study. 
In addition, instead of exclusively examining adolescents’ alcohol use we also focused on 
tobacco and marijuana use. The large sample allowed us to perform sophisticated SEM 
analyses in which we controlled for the multilevel structure of the data. Finally, a strength of 
the study is that our measurements were well-validated and had all good psychometric 
properties. 
Some limitations were present in the current study as well. First of all, a cross-sectional 
design was used – thus, no causal explanations can be based on these associations. Roberts 
et al. (2006) found in their meta-analysis that the mean level of personality traits changed 
across the life course, especially during adolescence. In general, it is found that one’s 
personality type is only moderately stable in childhood (e.g., Hart et al., 2003) and 
adolescence (e.g., Akse et al., 2007). So, do personality traits precede substance use 
behaviors or do experiences with substance use modify personality traits? We investigated 
the role of personality in substance use in a group of early adolescents that is in their 
initiation phase of alcohol and tobacco use and has hardly any experience with marijuana. 
One might thus question if the potential changes in personality due to substance (ab)use are 
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already noticeable in these early adolescents. It seems more likely that these changes will 
become apparent in a later stage, when adolescents have more experience with substance 
use or when more time has gone by after the actual initiation of substance use. It seems 
plausible to assume that, in a group of early adolescents who are in their starting phase of 
substance use, personality precedes substance use behaviors. However, this assumption 
should be interpreted carefully, since longitudinal research is required to shed more light on 
this topic. 
Secondly, the fit of the models expressed in RMSEA varied between .050 and .062, the 
CFI varied between .928 and .943. This means that the fit of the models were acceptable but 
not excellent. There is ample literature about fit indices and cut-off scores. In our view, an 
important reason for the absence of excellent fit is related to the measurement part of the 
models (the factor model). In the factor model a simple structure is required with cross-
loadings constrained to be zero. In exploratory factor models cross loadings are admitted 
resulting in better fitting models. We applied a newly developed exploratory structural 
equation model (ESEM) on the models in this article. In these models the measurement part of 
the structural model is estimated by the exploratory factor model (Asparouhov & Muthén, 
2009). In fact, the confirmatory factor model in the structural model was replaced by an 
exploratory factor model. The fit of all models were improved with CFI-values > .95 and 
RMSEA-values < .05. Because the structural parameters did not change substantially we 
preferred to use the classical SEM model with the confirmatory factor model as measurement 
model. 
Thirdly, our use of self-reports might have lead to measurement errors. Two perspectives 
can explain possible measurement errors in self-reports on substance use, namely a 
situational and a cognitive perspective (Brener et al., 2003). The situational perspective 
concerns the influence of the social environment, which might lead adolescents to give 
socially desirable answers. To avoid social desirability and optimize measurement validity 
we guaranteed full confidentiality (anonymity) to our participants (e.g., Dolcini et al., 1996). 
The cognitive perspective concerns the cognitive or internal processes that might influence 
the self-reports. They might over or underestimate their substance use behaviors in that they 
can not exactly recall what they have been using in a certain period (e.g., Engels et al., 
1997). In our study we asked participants if they ever tried a specific substance, which is 
arguably different from asking them how much they have used in a certain period. One might 
expect participants to reliably recall ever using alcohol, tobacco, or marijuana before. With 
respect to the questions on age of onset the cognitive aspect seems more relevant, thus one 
might argue that more measurement errors occurred in these self-reports. However, the time 
between the age of first drink and assessment seems to matter. The longer the time interval 
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the more severe recall bias one might expect (e.g., Engels et al., 1997; Parra et al., 2003). In 
our study, we investigated the age of onset in a group of early adolescents with an average 
age of 13 and assessing the reported age of onset close to the actual age will optimize the 
reliability of the self-reports (Kuntsche et al., 2009). 
Fourthly, we only focused on the relationship between the SURPS personality traits and 
substance use behaviors. It would be interesting to investigate if the SURPS personality traits 
are also indicative of other risk type behaviors. Finally, in our design we used a variable-
centered approach utilizing the SURPS’ personality traits to examine individual differences 
on substance use for each of the four traits. However, it is also possible to investigate how 
constellations of traits within individuals are organized, using a person-oriented approach 
(Bergman & Magnusson, 1997). The use of this approach might shed more light on how these 
constellations are associated with substance use in adolescents. 
 
Conclusion 
In sum, the present results suggest that in a large sample of early Dutch adolescents 
especially sensation seeking and hopelessness are strongly linked to the lifetime prevalence 
and age of onset of alcohol, tobacco, and marijuana use in early adolescents. Also, 
hopelessness and sensation seeking are found to be indicative of poly substance use. Building 
on these new insights, it will be crucial to conduct prospective analyses in the future to get 
more insight into how personality traits can predict the development of substance use 
behaviors in adolescence and, vice versa, to determine whether substance use may affect 
adolescents’ personality development. Further, recent studies investigated the effects of tailor-
made interventions for the at-risk personality populations (Conrod et al., 2008; Conrod et al., 
2010; Conrod et al., 2006). These studies show much promise for prevention efforts on 
excessive substance use, thus it seems that knowing who is at risk and what this risk is all 
about (i.e., only a risk for excessive use or also for early initiation) in combination with such 
effective prevention efforts might lead to an effective approach in diminishing (the negative 
effects of) substance use among (early) adolescents. 
 
53125
Appendix 
Correlations of personality traits, substance use, age of onset, and poly-substance use 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
           
1. Anxiety sensitivity     -          
2. Hopelessness  -.01    -         
3. Sensation seeking   .02 -.15**    -        
4. Impulsivity  .24**  .08**  .37**    -       
5. Lifetime alcohol  .05** -.13** -.20** -.14**    -      
6. Lifetime tobacco  .01 -.19** -.18** -.18**  .29**    -     
7. Lifetime marijuana -.01 -.06** -.10** -.10**  .09**  .23**    -    
8. Age of onset alcohol  .03 -.06** -.08** -.06*    -  .04  .02    -   
9. Age of onset tobacco  .03 -.08*  .03  .01  .05    -  .01  .38**    -  
10. Age of onset marijuana   .05 -.25* -.19 -.01  .17  .05    -  .23  .31*    - 
11. Poly-substance use -.04*  .19**  .24**  .20** -.84** -.77** -.23** -.04 -.04 -.12 
           
Note. * p < .05, ** p < .01 
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Abstract 
Various studies found personality to be related to substance use, but little attention is paid to 
the role of personality risk traits with regard to an early onset of alcohol, tobacco, and 
marijuana use. Therefore, the current study used a variable-centered approach to examine 
whether anxiety sensitivity, hopelessness, sensation seeking, and impulsivity predict the onset 
of alcohol, tobacco, and marijuana use in early adolescence. Additionally, we adopted a 
person-centered approach to examine whether different personality subgroups could be 
identified, and whether these subgroups would be predictive of substance use. For that 
purpose, longitudinal data of a broader effectiveness study were used from 758 early 
adolescents (53% female) aged 11-14 years. Structural equation models showed that 
hopelessness and sensation seeking were predictive of having ever used alcohol and tobacco. 
Also, sensation seeking was predictive of marijuana use. Latent profile analyses on the first 
wave data revealed a three-profile solution for boys (i.e., resilients, internalizers, and 
externalizers) and a two-profile solution for girls (i.e., resilients and internalizers). In contrast 
to our expectation, further analyses revealed no significant differences in substance use 
between the different subprofiles for both boys and girls. The separate personality traits thus 
seem more relevant in predicting the onset of substance use compared to the personality 
profiles. However, the personality profiles might be informative in explaining more excessive 
substance use behaviors. 
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Introduction 
Many Dutch adolescents start using alcohol, tobacco, and marijuana in their early teens 
(Hibell et al., 2009; Monshouwer et al., 2008). Forty-six percent of 12-year-old boys and 
36% of 12-year-old girls already report alcohol consumption (Van Dorsselaer et al., 2010). At 
age 12, approximately 12% of Dutch adolescents have smoked at least once, increasing to 
44% at age 13-14 (Stivoro, 2010), and 2.3% of the 12-year-olds and over 10% of the 14-
year-olds report ever having used marijuana (Van Laar et al., 2010). Early substance use has 
many detrimental consequences, amongst which distortion of brain development (e.g., Tapert 
et al., 2002) and elevated risk for later substance dependence and misuse (e.g., Andersen et 
al., 2003; DiFranza et al., 2000). Given these adverse health effects, it is crucial to identify 
risk profiles of early adolescents, since this might facilitate adequate prevention efforts 
targeted at adolescents who are at risk for an early onset of substance use or abuse (e.g., 
Conrod et al., 2008; Conrod et al., 2010). Insofar research has focused on individual factors 
in explaining adolescents’ substance use, most studies have focused on early pubertal timing 
mostly in girls (Richards & Oinonen, 2011; Stattin et al., 2011). Whereas the role of 
personality in alcohol, tobacco, and marijuana use has been well-established among already 
using groups (e.g., Chassin et al., 2002; Colder et al., 2002; Flory et al., 2002; Jackson et al., 
2000; Loukas et al., 2000; Otten et al., 2008a), relatively little research effort has gone into 
the examination of personality characteristics that might play a role in the onset of substance 
use in adolescence. 
Personality is often defined as ‘individual differences in the tendency to behave, think, 
and feel in certain consistent ways’ (Caspi, 1998, p. 312) and these individual differences are 
argued to be relatively stable over time, due to biological origins as temperament (Asendorf & 
Denissen, 2006; Eisenberg et al., 2000; Shiner, 1998). As described in Malmberg et al. 
(2010b), specific personality traits concerning neurotic tendencies and deficits in behavioral 
inhibition are strong predictors of substance (mis)use (e.g., Barrett et al., 1998; Cloninger, 
1998). One instrument that specifically taps such traits is the Substance Use Risk Profile Scale 
(SURPS: Malmberg et al., 2010b; Woicik et al., 2009). This scale measures four distinct and 
independent personality traits, which are anxiety sensitivity, hopelessness, sensation seeking, 
and impulsivity. The anxiety sensitivity trait is characterized by the fear of symptoms of 
physical arousal (Reis et al., 1986), whereas the hopelessness trait is identified as a risk factor 
for the development of depression and characterized by dismal feelings (Joiner, 2001). The 
sensation-seeking trait is characterized by the desire for intense and novel experiences 
(Zuckerman, 1994) and finally the impulsivity trait involves difficulties in the regulation 
(controlling) of behavioral responses (Spoont, 1992). Anxiety sensitivity, hopelessness, 
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sensation seeking, and impulsivity are all personality risk factors that previously have been 
linked to alcohol misuse. The personality traits marking a broad impulsive sensation-seeking 
trait are robust predictors of heavy alcohol use and alcohol use disorders. The neurotic 
personality traits also have shown to predict progression from adolescent drinking to alcohol 
problems in young adulthood (Conrod et al., 2006; Woicik et al., 2009). Conclusively, the 
four SURPS personality traits are not only hypothesized, but also found to relate to high and 
problematic substance use behaviors. 
Although the SURPS personality traits demonstrated their usefulness in samples that 
already were using substances (Conrod et al., 1998; Jackson & Sher, 2003; Pulkkinen & 
Pitkänen, 1994; Shall et al., 1992; Sher et al., 2000; Stewart et al., 1995), little attention has 
been paid to the role of these personality traits with regard to the early onset of alcohol, 
tobacco, and marijuana use (Krank et al., 2011; Malmberg et al., 2010b). This is unfortunate, 
considering that early onset is one of the strongest identified risk factors for substance use 
problems in later life (Breslau et al., 1993; Chen et al., 2005; De Wit et al., 2000) and these 
personality predispositions may play a particularly important role in explaining risk behavior 
and receptivity for substance use during the period of adolescence (e.g., Carver et al., 2009; 
Malmberg et al., 2010b). One study prospectively investigated the role of the SURPS 
personality traits on early adolescent substance use and found hopelessness, sensation 
seeking, and impulsivity to be predictive of substance use behaviors one year later (Krank et 
al., 2011). However, this study controlled for prior substance use in their analyses without 
differentiating between never- and ever-users. One might argue not only that the personality 
traits influence substance use, but that substance use also modifies brain structures and 
possible associated personality predispositions (Carver et al., 2009; Graves et al., 2005; 
Tapert et al., 2002). In order to capture the ‘pure’ predictive validity of the personality traits 
on substance use, prospective analyses in a never-using group of early adolescents is 
warranted. 
Another limitation of prior research on the SURPS personality traits is the exclusive 
adherence to a variable-centered approach (e.g., Conrod et al., 2000; Ismail et al., 2009; 
Jaffee & D’Zurilla, 2009; Krank et al., 2011; Siu, 2011). A variable-centered approach focuses 
on differences among individuals on variables (Dubas et al., 2002) or on associations 
between predictor variables (i.e., SURPS personality traits) and outcome variables (i.e., 
substance use). Recently, scholars have argued that combining a person-centered approach 
with the variable-centered approach leads to a better understanding of processes and patterns 
underlying human behavior (e.g., Asendorf & Denissen, 2006; Crockett et al., 2006; Laursen 
& Hoff, 2006). With the person-centered approach, it is possible to identify individuals who 
score similar (who have the same profile) on a set of variables (like the four personality traits). 
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Individuals with nearly identical profiles form a distinct subgroup or type. Different 
subgroups can be heterogeneous with respect to substance use (Laursen & Hoff, 2006), 
which may provide important insights with respect to designing and tailoring interventions 
(e.g., Conrod et al., 2008; Conrod et al., 2010). 
As stated before, no person-centered typology of the SURPS has been conducted so far. 
One well-known person-centered typology in personality research is based on Block and 
Block’s (1980) constructs of ego-resiliency and ego-control, namely the resilients, 
undercontrollers, and overcontrollers (e.g., Dubas et al., 2002). In relation to the Big Five 
personality dimensions, high scores on emotional stability, extraversion, openness, 
agreeableness, and conscientiousness characterize the resilients. The undercontrollers show 
high scores on extraversion and moderate to low scores on emotional stability. Finally, the 
overcontrollers show low scores on extraversion, emotional stability, and openness (Knyazev 
& Slobodskaya, 2006). Following this typology in relation to the SURPS personality traits, it is 
plausible to expect one group that is well adapted, one group that resembles the 
undercontrollers, and one group that resembles the overcontrollers. Considering that all four 
SURPS traits are risk traits for substance (mis)use, the well adapted group (resilients) will be 
characterized by the absence of these risk traits (i.e., low scores on all traits). Since 
behavioral undercontrol refers to the inability to inhibit behavior (e.g., Zucker et al., 2011) 
and extraversion is related positively to sensation seeking (Woicik et al., 2009), the group that 
resembles the undercontrollers will be high on sensation seeking and impulsivity and low on 
anxiety sensitivity and hopelessness. The overcontrollers, on the other hand, are low on 
emotional stability and extraversion and, therefore, will be high on anxiety sensitivity and 
hopelessness and low on sensation seeking and impulsivity (Knyazev & Slobodskaya, 2006; 
Woicik et al., 2009). 
In relation to substance use behaviors, personality traits concerning behavioral 
undercontrol (i.e., sensation seeking) relate to trajectories that show earlier onset, more 
consumption and greater persistence (Chassin et al., 2002; Hill et al., 2000) and personality 
traits concerning negative emotionality (i.e., hopelessness) are found to predict escalating 
trajectories of adolescent alcohol use (Chassin et al., 2002; Colder et al., 2002). Thus, 
behavioral undercontrol seems more relevant in relation to the onset of substance use, and 
negative emotionality in substance use maintenance. It might be, then, that adolescents with 
an undercontrolling typology are more at risk for an early onset of substance use behaviors 
than adolescents with an overcontrolling typology. In sum, integrating both approaches, 
while investigating the prospective role of the SURPS personality traits, can provide insights 
into how these personality traits explain variance not only in substance use (i.e., universal 
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differences), but also in how group or individual differences in patterns of traits explain 
differences in substance use behaviors (i.e., individual differences). 
 
The current study 
The present study integrates a person-centered approach with a variable-centered 
approach of the SURPS personality traits in relation to alcohol, tobacco, and marijuana use in 
early adolescence. With respect to the variable-centered analyses, we expect to find strongest 
effects for sensation seeking and hopelessness based on a prior study (Malmberg et al., 
2010b). Specifically, we hypothesize that sensation seekers and individuals who report 
higher levels of hopelessness have an increased risk for early alcohol, tobacco, and 
marijuana use. Our main goal with respect to the person-centered analyses is to investigate 
whether different subgroups of individuals can be identified based on the personality traits. 
We hypothesize that three subgroups can be identified; one group that is low on all 
personality traits (resilients), one group with lower scores on anxiety sensitivity and 
hopelessness and higher scores on sensation seeking and impulsivity (externalizers), and a 
final group with higher scores on anxiety sensitivity and hopelessness and lower scores on 
sensation seeking and impulsivity (internalizers). In relation to substance use, we expect that 
having a resilient personality type will have a protective effect with respect to substance use 
behaviors in contrast to having an internalizing or externalizing personality type. We 
furthermore expect the externalizing adolescents to be more at risk for an early onset of 
alcohol, tobacco, and marijuana use, compared to the resilient and internalizing adolescents. 
 
Method 
Procedure and participants 
The data for this study were collected as parts of a broader effectiveness study on a 
national school prevention program ‘The Healthy School and Drugs’ (Malmberg et al., 
2010a). A total of 23 schools were included in the effectiveness trial from seven regions in 
the Netherlands. We visited participating secondary schools and during these visits we 
provided further information about the research project. In collaboration with the schools’ 
headmasters, we annually informed the students’ parents about the goals of the study by a 
letter in which parents also were explained they could refuse participation of their child in 
the study. Approval for the design and data collection procedures was obtained beforehand 
from the ethic committee of the Radboud University Nijmegen. The data for the first wave 
(T0) were collected between January and March 2009 and for the second wave (T2) between 
September and November 2010. At T0, all first-grade students (12-13 years) independently 
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filled out a digital questionnaire during school hours in the presence of a teacher and a 
research assistant. The questionnaires were counterbalanced on alcohol, tobacco, and 
marijuana, thus six different versions were administrated. The exact same procedure was 
followed at T2. To overcome the possible interference of intervention effects, we only 
selected the data of the seven control schools for the present study.  
At T0, a total of 1,259 first-grade students took part in the study of whom 61 (4.8%) were 
absent (i.e., ill) during data-collection at T0 and 6 students (0.5%) were declined 
participation by their parents. To rule out possible effects that prior experiences with 
substance use might have on personality, we only selected the participants with no prior 
alcohol, tobacco, and marijuana experiences at baseline (N = 758). This sample included 
356 boys (47%). Of the 758 participants, positioned from lowest to highest educational level, 
a total of 7.7% pursued lower vocational education (n = 58), 13.1% pursued lower general 
education (n = 99), 28.4% pursued higher general education (n = 215), 16.1% pursued a 
combination of higher general education and pre-university (n = 122), and 34.8% pursued 
pre-university education (n = 264). The age of the participants ranged from 11 to 14 years (M 
= 12.88, SD = .41) at T0 and 97.1% of the participants were of Dutch ethnic origin. At T2, a 
total of 648 students participated again (response rate 85.5%) and 235 of these students 
reported drinking a glass of alcohol in the past (36.3%), 128 students reported smoking 
(19.8%), and 27 students reported marijuana use (4.2%).  
 
Measures  
Personality traits. The personality traits were measured at T0 with the Dutch translation of 
the Substance Use Risk Profile Scale (SURPS: Malmberg et al., 2010b; Woicik et al., 2009). 
Factor structure, internal consistency and test-retest reliability, as well as construct, 
convergent, and discriminant validity of this instrument were shown to be good (Krank et al., 
2011; Malmberg et al., 2010b; Woicik et al., 2009). The SURPS distinguishes four personality 
traits, namely anxiety sensitivity (i.e., the fear of physical arousal), hopelessness (i.e., negative 
thinking), sensation seeking (i.e., the urge for trying out new things), and impulsivity (i.e., 
difficulty in controlling behavioral responses). Each trait was assessed using five to seven 
items that could be answered on a 4-point scale, ranging from 1 = ‘strongly agree’ to 4 = 
‘strongly disagree.’ Example items are: ‘It’s frightening to feel dizzy or faint’ for anxiety 
sensitivity, ‘I’m happy’ for hopelessness, ‘I like doing things that frighten me a little’ for 
sensation seeking, and ‘I usually act without stopping to think’ for impulsivity. Cronbach’s 
alphas were .67 for anxiety sensitivity, .76 for hopelessness, .66 for sensation seeking, and 
.63 for impulsivity. These reliability estimates converge with those from previous research 
(e.g., Jaffee & D’Zurilla, 2009) and are satisfactory for short scales (Loewenthal, 1996). 
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Substance use. We assessed adolescents’ alcohol use at T2 in terms of lifetime 
prevalence, which was measured by asking: ‘Have you ever drunk a glass of alcohol?’ 
Participants could answer this question with yes (= 1) or no (= 0). Lifetime prevalence of 
tobacco use was also measured at T2 by a single item on a 9-point scale ranging from 1 = ‘I 
never smoked, not even a puff’ to 9 = ‘I smoke at least once a day’ (Kremers et al., 2001). To 
tap lifetime prevalence of smoking, adolescents who responded in the categories 2-9 were 
categorized as tried smoking before (= 1), and the adolescents who responded in category 1 
were categorized as never tried smoking (= 0) following Kremers (2002). Finally, we assessed 
the lifetime prevalence of marijuana use at T2 through a single item, namely: ‘Have you ever 
used marijuana?’ (Monshouwer et al., 2005). Participants could answer with yes (= 1) or no 
(= 0). 
 
Attrit ion analyses 
Of the 758 participants at T0, 648 were included again at T2. The participants lost to 
follow-up were compared with the remaining participants on the variables sex, age, 
education, and the SURPS personality traits using independent sample t-tests and Chi-square 
tests. Participants lost to follow-up were more likely to pursue lower vocational education or 
higher general education [!!(df = 4, n = 758) = 27.15, p < 0.001]. No differences were found 
for sex, age, and the SURPS personality traits. 
 
Strategy of analyses 
First, we computed descriptive analyses of the personality traits (i.e., anxiety sensitivity, 
hopelessness, sensation seeking, and impulsivity) and alcohol, tobacco, and marijuana use, 
separately for sex and education. Second, to investigate whether participants’ sex and 
educational level should be specified as covariates in the model, we conducted two 
MANOVA’s to compare responses on the SURPS personality traits and substance use 
between boys and girls and between different educational levels. Post hoc tests with 
Bonferroni corrections were carried out to investigate the significant differences in education. 
Third, we determined the correlations between our model variables. 
Then, in our variable-centered approach, we investigated the longitudinal relationships 
between the SURPS personality traits and lifetime prevalence’s by specifying and testing a 
first model (see Figure I) with structural equation modeling (SEM) in Mplus 6.1 (Muthén & 
Muthén, 1998-2010). In these models, we included lifetime prevalence of alcohol, tobacco, 
and marijuana as observed variables and we added the personality traits as latent constructs, 
with separate scale items as indicators. Sex and education were specified as covariates in the 
model if the preceding MANOVA’s showed significant effects. The items of the personality 
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traits have response categories varying from 1 to 4 and were treated as ordered categorical 
variables. We estimated the parameters in the model with probit regression using the 
Weighted Least Square with Mean- and Variance- adjusted Chi-square test statistic (WLSMV) 
estimator. The Chi-square and the p-value, the Comparative Fit Index (CFI: Bentler, 1989), 
and the Root Mean Square Error of Approximation (RMSEA: Steiger, 1990) were used to 
assess the goodness of fit of the model (Hu & Bentler, 1999). We used the explained variance 
as a measure of effect size (Cohen, 1992). To correct for the multilevel structure of our data 
(i.e., data of individual students are nested within schools), we used the COMPLEX procedure 
in Mplus (cf. Kuntsche & Jordan, 2006; Malmberg et al., 2010b).  
After that, in our person-centered approach, we performed Latent Profile Analyses (LPA). 
LPA is a special case of Latent Class Analysis (LCA). LCA is used with (un)ordered categorical 
as indicators of the latent classes, LPA with continuous indicators. We used the manifest 
scales (unstandardized scores) of the four personality traits at T0 to identify distinct profiles 
(subgroups) of personality in Mplus, using the Robust Maximum Likelihood estimator (MLR). 
In order to identify the most appropriate and parsimonious model, we examined one through 
five latent profiles by conducting a series of five nested models. The Bayesian Information 
Criterion (BIC: Schwartz, 1978), the Bootstrap Likelihood Ratio Test (BLRT) and the Lo-
Mendell-Rubin Likelihood Ratio Test (LMRT) have proven to be good and consistent 
statistical indicators in determining the most parsimonious profile solution in LCA models 
(Nylund et al., 2007). Profile sensitivities (the average profile-membership probability or 
posterior probability for each profile after classifying the participants in subgroups) and 
Entropy (an overall measure of all posterior probabilities) will be used as additional measures 
to decide which number of subgroups is appropriate. The BIC is used to asses model fit with 
lower BIC-values indicating a better fit, while the BLRT and LMRT p-values provided by the 
BLRT and LMRT can be used in order to test whether the model significantly improves after 
the inclusion of an additional profile (Nylund et al., 2007). Final determination of the number 
of profiles will also depend on other considerations like profile interpretability and 
distinctiveness, profile size, and the theoretical and scientific relevance. 
Measurement invariance of the latent profiles will be examined for sex and for education 
using Multigroup Latent Profile Analysis (MLPA). After the final number of profiles is chosen, 
the unconstrained multigroup model is determined with profile sizes and means of the four 
personality traits allowing to vary free across sex (boys-girls) and education (5 levels) (using 
KNOWNCLASS in Mplus to define two or five classes respectively). The semi-constrained 
multigroup model will be tested with profile sizes allowed to vary but the means of the four 
personality traits constrained to be equal across sex or education. If the fit of the semi-
constrained model will not significantly increase, measurement equivalence (equal means 
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across sex or education) is supported. The fully constrained multigroup model will be tested 
by constraining the four personality means and profile sizes to be equal. If the fit of this 
model does not deviate significantly from the semi-constrained model, the profile sizes are 
not different across sex or education. The loglikelihood values and scaling correction factors 
of two subsequent models are used to compute a Chi-square difference test according to the 
steps as described on the website of Mplus (http://www.statmodel.com/chidiff.shtml). 
 
Figure 1 .  Standardized estimates of relationships between SURPS personality traits (T0) and 
substance use (20 months later) (n = 758) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. Sex and education were specified as covariates. * p < .05, ** p < .01, *** p < .001 
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Finally, we examined how the different personality types (profiles) relate to the lifetime 
prevalence of alcohol, tobacco, and marijuana use at T2. In Mplus, the three dependent 
variables were introduced as AUXILIARY variables. Then equality of means across the 
different personality profiles was tested with the Wald Chi-square test. Posterior probabilities 
are used as weight factors to account for profile membership uncertainty. First an overall test 
will be applied (are there possible significant differences between profiles for an auxiliary 
variable) before a posteriori testing differences between specific profiles.  
 
Results 
Descriptive analyses 
Table I presents the means and standard deviations of the SURPS’ personality traits and 
substance use, separately for sex and education. Two MANOVA’s were conducted to 
examine whether the personality traits and substance use significantly differed across sex and 
education (see Table I). Girls scored higher on anxiety sensitivity, whereas boys scored higher 
on sensation seeking. Adolescents who received lower general education scored higher on 
anxiety sensitivity compared to adolescents who received lower vocational education. 
Adolescents receiving lower general education also scored higher on hopelessness and 
tobacco use compared to those receiving higher general or pre-university education. Finally, 
adolescents receiving higher general education were more likely to smoke than adolescents 
receiving a combination of higher general and pre-university education or solely pre-
university education. Because of these significant effects of sex and education they were 
specified as covariates in the prospective analyses. 
Pearson correlations (between personality traits), biserial correlations (personality traits 
with substance use variables) and tetrachoric correlations (between substance use variables) 
are presented in Table II. Only impulsivity was positively related to the other personality 
traits. Thus, if adolescents reported higher scores on impulsivity they also tended to score 
higher on anxiety sensitivity, hopelessness and sensation seeking. With respect to personality 
traits and substance use, sensation seeking was related to all of the substance use outcomes 
(i.e., alcohol, tobacco, and marijuana use). Further, significant relationships were present of 
hopelessness with alcohol and tobacco use. Anxiety sensitivity was not significantly 
correlated to substance use and impulsivity was positively correlated with alcohol use.  
 
Personality traits and substance use 
The model as depicted in Figure I (including covariances between the latent variables, but 
not shown here) showed a good fit to the data [!!(df = 263, n = 758) = 435, p < .001, RMSEA
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= .029, CFI = .928]. The model showed medium effect sizes for the relationships between the 
four personality traits and substance use: together with sex and education they explained 
11.4% of the variance in lifetime prevalence of alcohol use, 18.2% of the variance in 
tobacco use, and 13.9% of the variance in marijuana use. As can be seen in Figure I, 
standardized estimates for the effects of the personality traits on substance use revealed 
significant effects for hopelessness and sensation seeking on lifetime prevalence of alcohol 
use. These results indicate that adolescents with higher levels of hopelessness and sensation 
seeking were more likely to having used alcohol 20 months later. Further, we found similar 
effects of hopelessness and sensation seeking on lifetime prevalence of tobacco use. 
Adolescents who were high on hopelessness and sensation seeking were also more likely to 
having smoked 20 months later compared to adolescents who were low on these two traits. 
Finally, the analysis showed significant effects of sensation seeking on lifetime marijuana use. 
This means that adolescents who reported higher levels of sensation seeking had a higher 
chance of marijuana use 20 months later.  
 
Table I I   
Pearson, biserial, and tetrachoric correlations of personality traits (T0) and substance use (20 
months later) 
 1. 2. 3. 4. 5. 6. 
1. Anxiety sensitivity  -      
2. Hopelessness   .05 -     
3. Sensation seeking  -.04 -.05 -    
4. Impulsivity    .12***    .17***    .34*** -   
5. Alcohol use -.02  .10*    .23***   .13** -  
6. Tobacco use -.02   .14**    .23***  .05    .62*** - 
7. Marijuana use -.00  .05    .28*** -.01    .67***    .82*** 
Note. *p < .05, **p < .01, ***p < .001 
 
Although the analysis also indicated significant effects of impulsivity on tobacco use and 
marijuana use, these results are not interpretable due to a classical suppression effect 
concerning impulsivity (Tu et al., 2008). As can be seen from Table II, impulsivity was not 
correlated to either tobacco or marijuana use. However, impulsivity was strongly related to 
sensation seeking, and further analyses showed suppression to take place when sensation 
seeking and impulsivity enter the model simultaneously. Therefore, we estimated two more 
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models that are presented in Table III; a first model to verify our theoretical expectations 
including anxiety sensitivity, hopelessness, and sensation seeking [!!(df = 183, n = 758) = 
326.202, p < .001, RMSEA = .032, CFI = .92], and a second model to verify the non-existing 
relationship between impulsivity and tobacco and marijuana use including anxiety 
sensitivity, hopelessness and impulsivity [!!(df = 143, n = 758) = 310.309, p < .001, RMSEA 
= .039, CFI = .938]. As expected the first model revealed similar effects as the model that 
included all four personality traits; hopelessness to be indicative of alcohol and tobacco use 
and sensation seeking to be indicative of all three substances (see Table III). Also, the second 
model confirmed the expectation of non-significant relationships between impulsivity and 
tobacco and marijuana use. 
 
Table I I I  
Standardized estimates and p-values for the two tested models 
 Model 1 Model 2 
 Alcohol Tobacco Marijuana Alcohol Tobacco Marijuana 
 Beta p Beta p Beta p Beta p Beta p Beta p 
             
Anxiety sensitivity .032 .120 .008 .930 .010 .813 -.012 .567 .001 .994 .010 .804 
Hopelessness .153 <.001 .183 .005 .073 .627 .089 .140 .163 .023 .070 .680 
Sensation seeking .319 <.001 .267 <.001 .260 <.001    -    -    -    -    -    - 
Impulsivity    -    -    -    -     -     - .171 .030 .023 .681 -.033 .719 
             
Note. Sex and educational level were specified as covariates. 
 
Latent profi le analyses on the personality traits 
We performed five subsequent LPAs to determine the most meaningful profiles based on 
the SURPS personality traits. Table IV displays the values for the BIC, Entropy, LMRT, BLRT, 
profile size, and posterior probabilities for the one to five profile solutions. The BIC-value is 
increasing after the four-profile solution, the LMRT is non-significant in the four-profile 
solution and the BLRT is non-significant in the five-profile solution indicating that a four-, 
three-, and four-profile solution is preferred respectively. We further examined the three- and 
four-profile solutions on criteria like theoretical and scientific relevance, profile 
interpretability and profile distinctiveness. In both the three- and four-profile solutions, a 
group low on three personality traits and a mean value for anxiety, a group high on 
hopelessness and low on sensation seeking, and a group low on hopelessness and high on 
sensation seeking were found.  
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Table IV 
BIC values, entropy, LMRT and BLRT values for five latent profile models 
 
Average levels on all personality traits characterized the fourth type in the four-profile 
solution, due to splintering of both the low hopelessness/high sensation seeking and the high 
hopelessness/low sensation seeking groups. Thus, we decided to further analyze the three-
 1 profile 2 profiles 3 profiles 4 profiles 5 profiles 
Total      
   BIC 5240 5076 5016 4968 4989 
   Entropy  .831 .645 .720 .735 
   LMRT (p-value)  191.3 (<.001) 90.6 (<.001) 78.5 (.071) 12.2 (.536) 
   BLRT (p-value)  197.1 (<.001) 93.2 (<.001) 80.9 (<.001) 12.6 (.192) 
   N1 (post. prob.) 753 (1.000) 602 (.967) 243 (.816) 310 (.838) 108 (.749) 
   N2 (post. prob.)  151 (.920) 341 (.821) 195 (.882) 195 (.891) 
   N3 (post. prob.)   169 (.879) 150 (.773) 16 (.740) 
   N4 (post. prob.)    98 (.854) 336 (.814) 
   N5 (post. prob.)     98 (.864) 
Boys      
   BIC 2405 2336 2308 2305 2320 
   Entropy  .853 .704 .716 .758 
   LMRT (p-value)  94.60 (.001)   55.51 (.004) 31.10 (.526) 13.73 (.234) 
   BLRT (p-value)  97.82 (<.001) 55.51 (<.001) 32.17 (<.001) 14.20 (.013) 
   N1 (post. prob.) 352 (1.000) 71 (.899) 66 (.909) 126 (.831) 106 (.804) 
   N2 (post. prob.)  281 (.970) 128 (.838) 86 (.860) 85 (.874) 
   N3 (post. prob.)   158 (.874) 108 (.826) 34 (.921) 
   N4 (post. prob.)    32 (.865) 126 (.833) 
   N5 (post. prob.)     1 (1.000) 
Girls      
   BIC 2793 2722 2707 2681 2698 
   Entropy  .815 .604 .730 .740 
   LMRT (p-value)  98.37 (<.001) 43.06 (.114) 54.74 (.080) 12.35 (.082) 
   BLRT (p-value)  101.66 (<.001) 44.50 (<.001) 56.56 (<.001) 12.76 (.429) 
   N1 (post. prob.) 401 (1.000) 318 (.953) 99 (.851) 117 (.866) 118 (.866) 
   N2 (post. prob.)  83 (.917) 162 (.816) 50 (.910) 137 (.786) 
   N3 (post. prob.)   140 (.760) 159 (.818) 89 (.783) 
   N4 (post. prob.)    75 (.812) 9 (.853) 
   N5 (post. prob.)     48 (.925) 
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profile solution because it represented the theoretically hypothesized, most distinct 
typologies (1) resilients (45.3%), (2) internalizers (22.4%) and (3) externalizers (32.2%). The 
entropy is rather low (.645), but the posterior probabilities have acceptable values (above 
.80). 
 
Measurement invariance of the three latent profi les 
Comparing the unconstrained model with the semi-constrained model for sex we found a 
difference in Chi-square of !!(12) = 31.99 (p < .001) and comparing the semi-constrained 
model with the fully constrained model we also found Chi-square differences: !!(2) = 49.30 
(p < .001). This means that the three-profile solution shows differences across sex with 
respect to the mean personality traits and difference in prevalence. For education, we found 
!!(16) = 12.0 (p = .743) for comparing the unconstrained model with the semi-constrained 
model and !!(8) = 8.23 (p = .411) for comparing the semi-constrained model with the fully 
constrained model. Thus, no significant differences were found between the mean values of 
the personality traits across educational level and no significant differences in prevalence. 
 
Latent profi le analyses for boys and gir ls 
We repeated the procedure as described above for boys and girls separately, the results 
are shown in Table IV. For boys a four-profile solution (lowest BIC-value) or a three-profile 
solution (LMRT is non-significant for a four-profile solution) are possible. Again we found a 
profile high on hopelessness, a second profile low on three personality traits and a mean 
value on anxiety, and a third profile high on sensation seeking (see Figure II). For the choice 
of a fourth profile, we have the same dilemma as mentioned before and decided to take a 
three-profile solution based on theoretical considerations (internalizers, 18.8%; externalizers, 
44.9%; and resilients, 36.4%). For girls, a two-profile solution is preferred (LMRT-value is 
non-significant for a three-profile solution, entropy value of .604 is very low for a three-
profile solution. The two-profile solution is partly comparable with the solution for boys (see 
Figure III): one profile with low scores on three personality traits and a mean value on anxiety 
(resilients, 79.3%) and one profile high on hopelessness (internalizers, 20.7%). A profile with 
high levels of sensation seeking was not found in the three to five profile solutions. 
 
Personality profi les and substance use 
In the final analyses, we tested whether the profiles showed significant differences with 
respect to alcohol, tobacco, and marijuana use at T2 (see Table V). We found that the overall 
tests did not show significant differences for boys with respect to alcohol (!!(2) = 2.83, p = 
.243), tobacco (!!(2) = 4.92, p = .086) and marijuana use (!!(2) = 1.57, p = .457). For girls 
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we also found no significant results with alcohol (!!(1) = .89, p = .345), tobacco (!!(1) = 1.08, 
p = .299), and marijuana use (!!(1) = .51, p = .473). 
 
Figure I I .  Standardized scores of the three types derived from boys’ reports of anxiety 
sensitivity, hopelessness, sensation seeking, and impulsivity 
 
 
 
 
 
 
 
 
 
Figure I I I .  Standardized scores of the two types derived from girls’ reports of anxiety 
sensitivity, hopelessness, sensation seeking, and impulsivity 
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Table V 
Means and standard errors of the personality profiles (T0) on substance use (20 months later) 
 Boys Girls 
 Alcohol Tobacco Marijuana Alcohol Tobacco Marijuana 
 M SE M SE M SE M SE M SE M SE 
             
Resilients .30 .05 .14 .04 .03 .02 .35 .03 .18 .02 .03 .01 
Internalizers .38 .07 .25 .07 .06 .03 .42 .06 .24 .06 .05 .03 
Externalizers .40 .05 .24 .04 .07 .02 - - - - - - 
             
 
Discussion 
In samples with participants who already are using substances, it is well established that 
specific personality traits concerning neurotic tendencies and deficits in behavioral inhibition 
relate to substance (mis)use. The role of these personality characteristics in the onset of 
substance use in early adolescence is still mostly unclear. The present study represents one of 
the first to examine the predictive role of the four SURPS personality traits on the onset of 
substance use in early adolescence. In line with our expectations, the structural equation 
models showed that adolescents with higher levels of hopelessness and sensation seeking 
were more likely to start using alcohol and tobacco 20 months later. Also, sensation seekers 
were more likely ever to have used marijuana at follow-up. To come to a better 
understanding of processes and patterns underlying substance use behaviors in early 
adolescence, the present study combined this variable-centered approach with a person-
centered approach. In the person-centered approach, individuals with similar profiles on the 
personality traits were identified. Our LPAs of the entire sample revealed three personality 
subtypes, namely resilients, internalizers, and externalizers. For boys and girls separately, the 
same personality subtypes were identified for boys, but only the resilient and internalizing 
subtypes were present for girls. Final analysis revealed no differences between the different 
personality profiles in relation to an early onset of substance use for both boys and girls. 
 
Personality traits and substance use 
In line with our expectations and prior work by Malmberg et al. (2010b), our longitudinal 
results indicate that hopelessness and sensation seeking seem most relevant for early 
substance use. The results with regard to sensation seeking are not unexpected given the 
novelty seeking nature of sensation seekers and that experimenting with different substances 
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can be seen as such novel experiences. Hopelessness is often regarded as depression-
proneness and individuals with more depressive symptoms generally show an increased risk 
for alcohol and tobacco use (e.g., Chaplin et al., 2009; Crum et al., 2008; Goodman & 
Capitman, 2000). The role of hopelessness on early alcohol and tobacco use might be 
explained by a third variable explanation (e.g., early childhood problems), indicating that 
early childhood adversity can affect the development of personality traits, and subsequent 
engagement in problem behaviors (Akse et al., 2004; Hale III et al., 2008; Malmberg et al., 
2010b). 
Surprisingly, impulsivity seems unrelated to beginning with substance use in early 
adolescence. Although previous studies suggest that impulsivity is an important predictor of 
substance use, we could not substantiate a significant role of impulsivity in our results. In the 
literature, impulsivity covers a wide range of definitions and concepts (Evenden, 1999): 
dysfunctional impulsivity, motor and cognitive impulsiveness, and venturesomeness are just 
some of the many examples. Although impulsivity is a multidimensional construct, 
neurobiological theories suggest a two-factor model including reward seeking (i.e., sensation 
seeking) and disinhibition (i.e., unplanned behavior) to be most relevant for substance use 
behaviors (Dawe et al., 2004; Goldstein & Volkow, 2002; Jentsch & Taylor, 1999; Robinson 
& Berridge, 2003). These theories suggest that the onset of substance use is related to 
increased dopaminergic activity in the mesolimbic reward system, and that substance use 
maintenance is related to a lack of inhibitory control (Flory & Manuck, 2009). Our results are 
in line with this latter proposition, in that sensation seeking is relevant for substance use onset 
in contrast to impulsivity. Impulsivity, according to these theories, then would become 
important for subsequent substance use behaviors after use has started. This conclusion is 
also in line with scholarly arguments that impulsive individuals are more susceptible to the 
acute and rewarding effects of substances (Perkins et al., 2008), and are, therefore, more at 
risk for subsequent substance use behaviors after experiencing such rewarding effects at the 
start of use. 
 
Personality profi les 
Our main goal with respect to the person-centered analyses was to investigate whether 
different subgroups of individuals could be identified based on the four SURPS personality 
traits. In line with our hypotheses, we identified three personality subgroups for the entire 
sample: one group low on all personality traits (i.e., the resilients), one group high on 
hopelessness and low on sensation seeking (i.e., the internalizers), and a final group low on 
hopelessness and high on sensation seeking (i.e., the externalizers). It would be interesting for 
future research to investigate whether these different personality profiles also can be 
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identified in other samples (e.g., different cultures, ages) and to disentangle what the relative 
roles of the different traits are in the identified personality subgroups. Are the identified 
subgroups mainly defined by one trait or are the specific constellations between the different 
personality traits responsible for our findings? 
The additional analysis indicated that different subgroups were present for boys and girls. 
Although the same three personality subgroups were identified for boys, only two of these 
subgroups were present for girls (i.e., resilients and internalizers). Overall, behavioral 
differences are present between boys and girls (e.g., Grant et al., 2004; Stinson et al., 2005), 
in that girls are more likely to report internalizing symptoms and boys are more likely to 
report externalizing symptoms (e.g., Angold et al., 2002; Hoffman & Su, 1997; Wade et al., 
2002). Given these behavioral sex differences, it seems plausible to find different subgroups 
for boys and girls. In concordance with the literature, we only found an externalizing 
subgroup for boys. However, an internalizing profile was present for both boys and girls, 
indicating a subgroup of boys with internalizing symptoms to be present in our sample. Since 
boys are believed to engage in more and more emotion-distracting behaviors during 
adolescence (Piko, 2001), it would be interesting to examine how this particular subgroup 
evolves over time. 
 
Personality profi les and substance use 
In relation to substance use, we expected that a resilient personality profile would have a 
protective effect for early onset of substance use in contrast to having an internalizing or 
externalizing personality profile. Also, we expected externalizing adolescents to be at higher 
risk for an early onset of substance use, compared to resilient and internalizing adolescents. 
In contrast to these expectations, we did not find any differences between the different 
personality profiles for both boys and girls. This does not mean that the variable-centered 
results trump the person-centered results, since one explanation for the lack of findings might 
be the use of the posterior probabilities as weight factors in our analyses. Although the 
probabilities for substance use onset are in the expected direction, the use of the posterior 
probabilities increased the standard errors and subsequently lowered the possibility to find 
significant parameter estimates. Another explanation might be that the identified subgroups 
are not distinctive for the onset of substance use. However, it very well might be that the 
identified subgroups are distinctive for other substance related behaviors (e.g., escalation of 
use) or for other risk behaviors, like delinquency. It would be interesting to examine the 
(additional) value of the personality subtypes for different kinds of (substance use) behaviors 
and in other (already using) samples. 
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Strengths, l imitations, and implications for future research 
A major strength of the present study is that it is one of the first to prospectively examine 
the role of the SURPS personality traits in early adolescence. Furthermore, we investigated 
this in a sample of early adolescents with no prior experience with alcohol, tobacco, and 
marijuana, thus without any interferences of substance use experiences. In doing so, we used 
well-validated measures with good psychometric properties. Finally, this study is the first to 
apply a person-centered approach on the SURPS personality traits and to identify different 
personality subtypes. 
Besides these strengths, some limitations were present in the current study as well. First of 
all, our variable-centered analyses showed a classical suppression effect for impulsivity. One 
could argue that the four-factor model of the SURPS is less suited to study the start of 
substance use compared to substance use maintenance. However, it also could be that the 
suppression effect is due to sample characteristics. It might be that the suppression effect 
confines to the present sample, to samples of Dutch early adolescents, or to samples with no 
prior substance use experience. Future prospective research in early adolescence is necessary 
to clarify the origin of the suppression effect. A second limitation is that our use of self-reports 
might have lead to measurement errors, due to situational and cognitive influences (Brener et 
al., 2003). To overcome situational influences, like social desirability, and to optimize 
measurement validity, we guaranteed full confidentiality (anonymity) to our participants (e.g., 
Dolcini et al., 1996). To avoid cognitive influences (i.e., over- or underestimations of 
substance use) we asked adolescents if they ever tried a specific substance, which one might 
expect participants to reliably recall. Thirdly, we solely focused on ever use of alcohol, 
tobacco, and marijuana use in early adolescence, without any prior experiences with these 
substances. Based on our findings, we might assume that the SURPS personality traits 
precede alcohol, tobacco, and marijuana use. However, it is still unclear whether 
experiences with these substances also modify personality traits and if potential changes due 
to substance use are noticeable. It seems likely that changes become more apparent after 
more exposure to substance use, but it also could be that only few experiences already 
influence the different personality traits. To deepen our knowledge on the bi-directional 
relationships between personality and substance use, it would be helpful to conduct cross-
lagged analyses on the SURPS personality traits and substance use in future research. Finally, 
since we only used single item measures for our substance use outcomes in the current study 
(i.e., lifetime prevalences) it would be interesting to examine the role of the personality traits 
and profiles on a broader spectrum of substance use behaviors (i.e., quantity, frequency, and 
excessive drinking patterns). Also, in our outcome measures, we did not account for the 
potential role of parental permission. Future studies are necessary to investigate whether 
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substance use with parental permission (e.g., a sip of wine at dinner) is conceptually different 
from substance use without parental permission in relation to the SURPS personality 
characteristics. 
 
Conclusion 
Overall, our results show that, in trying to prevent adolescents from alcohol, tobacco, and 
marijuana use at an early age, it may prove to be of key importance to focus on personality 
traits. This is especially relevant given the adverse health consequences of initiation of 
substance use in early adolescence, in combination with the fact that many adolescents start 
using substances in their early teens (Hibell et al., 2009; Monshouwer et al., 2008). Although 
recent preliminary evidence has shown that preventive intervention efforts may reduce 
adolescents’ risk behavior (Ozer et al., 2011), among which includes substance use, the 
present results indicate that significant gains can be achieved in clinical cost-effectiveness, by 
tailoring such prevention efforts –for example, in terms of intensity, duration, or specific 
methodology employed– to the exact needs of a subgroup based on their personality trait. 
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Abstract 
Aim. We examined whether reciprocal relationships were present between the SURPS 
personality traits and substance use in early adolescence. Methods. Longitudinal data of four-
waves of a broader effectiveness study were used from 1,068 early adolescents. Results. Our 
cross-lagged models indicated that sensation seeking and impulsivity show strongest 
reciprocal associations with substance use during early adolescence. In contrast, no 
reciprocity was present between substance use and anxiety sensitivity and only one 
reciprocal relationship was present between substance use and hopelessness. Conclusions. In 
trying to prevent early adolescents from alcohol and tobacco use, it might be of key 
importance to acknowledge the mutual influence between certain personality traits and 
substance use. Specifically, sensation seeking and impulsivity are relevant during early 
adolescence and awareness of early adolescents’ vulnerability for these personality 
predispositions is warranted.  
154
Introduction 
Many Dutch adolescents start using alcohol and tobacco in their early teens (Hibell et al., 
2009; Verdurmen et al., 2012). Compared to their European peers, Dutch adolescents are 
one of the leaders in terms of drinking frequency and binge drinking (Hibell et al., 2009) and 
at age 12, approximately 11% of Dutch adolescents have smoked at least once, increasing to 
55% at age 16 (Verdurmen et al., 2012). Early alcohol and tobacco use have many 
detrimental consequences, amongst which distortion of brain development (e.g., Counotte et 
al., 2011; Tapert et al., 2002; Van Laar et al., 2012) and elevated risk for later dependence 
and misuse (e.g., Andersen et al., 2003; DiFranza et al., 2000). To develop effective 
approaches to reduce juvenile alcohol and tobacco use, more understanding of mechanisms 
underlying adolescents’ substance use is needed. One important factor in shaping alcohol 
and tobacco use in adolescence is personality (e.g., Burt et al., 2000; Chassin et al., 2002; 
Colder et al., 2002; Flory et al., 2002; Harakeh et al., 2006; Jackson et al., 2000; Loukas et 
al., 2000; Otten et al., 2008). Although a growing body of research examines the (predictive) 
role of personality traits in alcohol and tobacco use, little is known on the reciprocal 
influence between personality characteristics and substance use in early adolescence. This is 
unfortunate, because there are indications that personality is influenced by engagement in 
substance use (e.g., Carver et al., 2009; Graves et al., 2005; Tapert et al., 2002).  
Personality characteristics involving neurotic tendencies and deficits in behavioral 
inhibition are strong predictors of substance use behaviors. One instrument that specifically 
taps into such personality traits is the Substance Use Risk Profile Scale (SURPS: Malmberg et 
al., 2010b; Woicik et al., 2009). This instrument consists of four distinct and independent 
personality traits (i.e., anxiety sensitivity, hopelessness, sensation seeking, and impulsivity) all 
previously associated with high and problematic substance use behaviors (Castellanos-Ryan 
et al., 2011; Conrod et al., 1998; Kotov et al., 2010; Pulkkinen & Pitkänen, 1994; Sargent et 
al., 2010; Schmidt et al., 2007; Shall et al., 1992; Sher et al., 2000; Shin et al., 2012; Stewart 
et al., 1995; Walther et al., 2012). Anxiety sensitive individuals fear symptoms of physical 
arousal (e.g., feeling dizzy or faint: Reis et al., 1986) and hopeless individuals are at risk for 
the development of depression (Joiner, 2001). Sensation seekers are characterized by the 
desire for intense and novel experiences (Zuckerman, 1994) and finally impulsive individuals 
experience difficulties in regulating (controlling) their behavioral responses (Spoont, 1992). It 
is assumed that the personality traits are susceptible to different types of reinforcement (e.g., 
Brunelle et al., 2004; Conrod et al., 1998). Individuals with higher levels of anxiety sensitivity 
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and hopelessness tend to be sensitive for the negative reinforcement processes of substance 
use (i.e., the ability to relieve negative affective states), while individuals with higher levels of 
sensation seeking and impulsivity tend to be sensitive for more positive reinforcement 
processes (i.e., the positive hedonic effects of a substance).  
Previous studies have indeed linked anxiety sensitivity, hopelessness, sensation seeking, 
and impulsivity to alcohol and tobacco use. Individuals with high levels of anxiety sensitivity 
and hopelessness show increased levels of drinking and problem drinking (Conrod et al., 
1998; Krank et al., 2011; Malmberg et al., 2012; Malmberg et al., 2010b; Schmidt et al., 
2007; Stewart et al., 1995). Hopelessness is, furthermore, relevant for the onset of alcohol 
and tobacco use in early adolescence (Malmberg et al., 2012; Malmberg et al., 2010b). 
Those high on sensation seeking are found to drink more and to be at risk for early and heavy 
alcohol use (Castellanos-Ryan et al., 2011; Krank et al., 2011; Malmberg et al., 2012; 
Malmberg et al., 2010b; Shall et al., 1992; Sher et al., 2000; Shin et al., 2012), early tobacco 
use (Malmberg et al., 2012; Malmberg et al., 2010b), and established smoking (Sargent et al., 
2010). Lastly, individuals high on impulsivity show an increased risk for early alcohol and 
drug (mis)use (Kotov et al., 2010; Krank et al., 2011; Pulkkinen & Pitkänen, 1994; Shin et al., 
2012; Walther et al., 2012). Although these findings are relevant, these studies did not 
account for the influence that substance use might have on the development of the 
personality traits.  
In general, one’s personality is only moderately stable in childhood (till about 12 years) 
and adolescence (from about 12 to 18 years) (e.g., Akse et al., 2007; Hart et al., 2003), 
indicating that personality traits are susceptible to internal and external influences during 
these periods. Previous studies have suggested that neurobiological mechanisms and possible 
associated personality predispositions are influenced by substance use (Casey & Jones, 2010; 
Carver et al., 2009; Graves et al., 2005; Tapert et al., 2002; Volkow, 2010). The 
neurobiological mechanisms of interest involve the dopaminergic and serotonergic systems 
and (pre)frontal regions of the brains. Substance use influences mesolimbic dopamine 
transmissions and is suggested to exacerbate an already ‘pre sensitized’ ventral striatum 
leading to an increased sensitivity for reinforcement properties of substances (Hardin & Ernst, 
2009; Volkow et al., 2002). In turn, the mechanisms of interest are closely related to the 
SURPS personality traits in that the serotonin system plays an important role in the neural 
processing of anxiety and depression and that the dopamine system contributes to individual 
differences in sensation seeking and impulsivity (e.g., Akimova et al., 2009; Derringer et al., 
2010; Karg et al., 2011; Pine et al., 2010).  
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Most research on the impact of substance use on personality is conducted in the alcohol 
field. One recent study on the reciprocal effects of personality and alcohol use disorders in 
young adulthood found that the rate of personality change was associated with the trajectory 
of the alcohol use disorder (Hicks et al., 2012). Those with a persistent alcohol use trajectory 
continued to experience personality dysfunctions, while following a desistent trajectory 
increased the likelihood of recovery towards normative functioning. Another study showed 
that alcohol use disorders in late adolescence relate to the onset of obsessive-compulsive 
behavior, which belongs to the spectrum of anxiety disorders (Wolitzky-Taylor et al., 2012). 
Also, longitudinal research showed that young adults who reported an earlier age of first 
drink were more likely to develop (higher levels) of disinhibition traits, like impulsivity 
(Zernicke et al., 2010) and cross-sectional findings indicated that more drinks per drinking 
occasion relates to lower performance rates on attention and executive function –related to 
impulsivity– in adolescence (De Wit, 2009; Thoma et al., 2011). In contrast to the more 
extensive work on alcohol use, fewer studies investigated the impact of tobacco use on 
personality and most of them focused on response inhibition. Opposite to the findings on 
alcohol use, no recovery in response inhibition was found in smokers who remained 
abstinent for three months (Dawkins et al., 2009) and smokers relative to abstainers 
experienced better inhibitory control and fewer impulsive responses (Dawkins et al., 2009; 
Dawkins et al., 2007). In line with the findings on alcohol use, heavy smoking is also related 
to lower performance rates on attention and executive function in adolescence (De Wit, 
2009; Dinn et al., 2004). Finally, there is some evidence that smoking might alleviate anxiety 
symptoms, yet the underlying mechanisms for this relationship are unclear (Morissette et al., 
2007). The literature reviewed above clearly shows that ignoring the potential role that 
alcohol and tobacco use might play in the development of personality characteristics or traits 
will lead to an incomplete picture of how personality and alcohol and tobacco use are 
intertwined. 
Many scholars investigated the role of substance use on personality in experienced or 
problematic samples (e.g., heavy drinkers or smokers). It seems likely that changes in 
personality as a result of substance use are dependent on the age and associated substance 
use experiences of the target group. One might argue that drinking a few sips or smoking a 
few puffs in the experimenting phase of substance use is conceptually different from drinking 
high quantities of alcohol or smoking multiple cigarettes on a regular basis. These distinct 
behaviors might then differentially influence personality related brain functions. There are 
indications that drinking intensity or drinking history best predict decreases in performance 
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rates on executive functioning (e.g., Tapert et al., 2002; Thoma et al., 2011), which might 
imply that certain amounts of use are necessary before there is an influence on personality 
traits. On the other hand, indications are present that first experiences with specific 
substances (e.g., tobacco) have instant physical and psychological effects (e.g., Abreu-Villaça 
et al., 2003; DiFranza et al., 2000; DiFranza et al., 2007; Goriounova & Mansvelder, 2012; 
Kleinjan et al., 2010), implying that personality traits might be influenced by first use. Due to 
the unclear nature of the role that (early) alcohol and tobacco use play in the development of 
personality traits, we examined the co-development and reciprocal relations of adolescents’ 
alcohol and tobacco use and personality risk traits by conducting a prospective study among 
early adolescents, as substance use starts to develop during this period (Verdurmen et al., 
2012).  
To conclude, the present study is one of the first to examine the reciprocal relations of the 
SURPS personality traits and (early) adolescents’ alcohol and tobacco use in a 32-months 
longitudinal four-wave design. Our main goal was to investigate whether reciprocal 
relationships are present. With respect to the role of personality in substance use 
development, we hypothesized that a higher score on the four personality traits would 
predict more alcohol use, binge drinking, and tobacco use. Moreover, based on previous 
work we expected hopelessness and sensation seeking to be most relevant for alcohol and 
tobacco use in early adolescence (Malmberg et al., 2012; Malmberg et al., 2010b). With 
respect to the role of alcohol and tobacco use on personality, we expected more alcohol and 
tobacco use to be longitudinally associated with higher levels of anxiety sensitivity, 
hopelessness, sensation seeking, and impulsivity. More specifically, we expected more 
relationships when exposure to a substance increased. Thus, more reciprocal relationships 
are expected for the later measurement points when adolescents are older (i.e., fifteen to 
sixteen years) and alcohol and tobacco use is often more frequent and intense. 
 
Method 
Procedure and participants 
The data for this study were collected as part of a broader effectiveness study on a 
national school prevention program ‘The Healthy School and Drugs’ (Malmberg et al., 
2010a). A total of 23 schools were included in the effectiveness trial from seven regions in 
the Netherlands. We visited participating secondary schools to provide further information 
about the research project. In collaboration with the schools’ headmasters, we informed the 
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students’ parents about the goals of the study by a letter in which parents were also explained 
they could refuse participation of their child in the study. Approval for the design and data 
collection procedures was obtained beforehand from the ethic committee of the Faculty of 
Social Sciences, Radboud University Nijmegen (ECG03072008). The baseline data (T0) were 
collected between January and March 2009 after which an 8-months follow-up (T1), 20-
months follow-up (T2), and 32-months follow-up (T3) were carried out. At T0, all students in 
the first grade (i.e., 12-13 year-olds) independently filled out a digital questionnaire during 
school hours in the presence of a teacher and a research assistant. The exact same procedure 
was followed at T1, T2 and T3. To overcome possible interference of intervention effects, we 
only selected the data of the seven control schools for the present study. 
At T0, a total of 1,259 first-grade students took part in the study of whom 61 (4.8%) were 
absent (i.e., illness) during data-collection at T0 and 7 participants (0.5%) were declined 
participation by their parents. After exclusion of those with no permission and those with 
inconsistent responses on substance use (n = 184), the T0-sample (N = 1,068) included 507 
boys (47.5%). Of these participants, a total of 11.4% pursued lower vocational education (n 
= 121), 13.8% pursued lower general education (n = 147), 28.7% pursued higher general 
education (n = 306), 15.7% pursued a combination of higher general education and pre-
university education (n = 167), and 30.4% pursued pre-university education (n = 324). The 
age of the participants ranged from 11 to 14 years (M = 12.92, SD = .43) at T0 and 97% were 
of Dutch ethnic origin.  
 
Attrit ion 
Of the original 1,068 students, a total of 979 students (96.2%) participated again at T1 
and 853 students (79.9%) at T2. Just before T3, one of the seven control schools withdrew 
from the effectiveness trial due to practical considerations. Since students were included by 
school participation, the students of this school were lost to follow up (n = 245). Of the 
remaining six schools 595 students participated at T3 (response rate 69.3% excluding and 
55.7% including the school that withdrew). We conducted attrition analyses to examine if 
students who completed the effectiveness trial and the final data wave differed on sex, age, 
education, ethnicity, personality traits and substance use at baseline from students who were 
lost to follow-up. We excluded the school that withdrew from the effectiveness trial, since 
student attrition was a consequence of school attrition. Analysis showed that students lost to 
follow-up were more likely to have higher scores on hopelessness (OR = .61, CI = .46-.80, p 
= .001) and reported more tobacco use (OR = .71, CI = .57-.88, p = .002) than students who 
completed the final assessment. No differences were found for the other variables. The 
Nagelkerke R! for all predictors was .11.  
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Measures 
Personality traits. The personality traits were measured at all four waves with the Dutch 
translation of the Substance Use Risk Profile Scale (SURPS: Malmberg et al., 2010b; Woicik 
et al., 2009). Factor structure, internal consistency and test-retest reliability, as well as 
construct, convergent, and discriminant validity of this instrument were shown to be good 
(Krank et al., 2011; Malmberg et al., 2010b; Woicik et al., 2009). The SURPS distinguishes 
four personality traits, namely anxiety sensitivity (i.e., the fear of physical arousal), 
hopelessness (i.e., negative thinking), sensation seeking (i.e., the urge for trying out new 
things), and impulsivity (i.e., difficulty in controlling behavioral responses). Each trait was 
assessed using five to seven items that could be answered on a 4-point scale, ranging from 1 
= ‘strongly agree’ to 4 = ‘strongly disagree.’ Example items are: ‘It’s frightening to feel dizzy 
or faint’ for anxiety sensitivity, ‘I’m happy’ for hopelessness, ‘I like doing things that frighten 
me a little’ for sensation seeking, and ‘I usually act without stopping to think’ for impulsivity. 
Cronbach’s alphas for anxiety sensitivity ranged from .68 to .75 across waves. Cronbach’s 
alphas ranged from .83 to .88, from .68 to .72, and from .63 to .72 across waves for 
hopelessness, sensation seeking, and impulsivity, respectively. These reliability estimates 
converge with those from previous research (e.g., Jaffee & D’Zurilla, 2009) and are 
satisfactory for short scales (Loewenthal, 1996).   
Substance use. We assessed adolescents’ alcohol use at all four waves in terms of lifetime 
prevalence, 1-month prevalence, and binge drinking. Lifetime prevalence was measured by 
asking: ‘Have you ever drunk a glass of alcohol?’ Participants could answer this question with 
yes (= 1) or no (= 0). Next, 1-month prevalence describes the adolescents’ alcohol 
consumption in the month prior of investigation (Engels et al., 1999b). We asked the 
adolescents: ‘How many times have you been drinking in the past four weeks?’ and they 
could answer on a 6-point scale ranging from 1 = ‘not drinking alcohol’ to 6 = ‘every day.’ 
We created a new outcome variable, alcohol use, based on these two variables in which 
students were assigned to one of the following categories: 1 = ‘I have no alcohol experience’, 
2 = ‘I drank alcohol, but not in the past month’, 3 = ‘I drank alcohol once or twice in the past 
month’, 4 = ‘I drank alcohol once or twice per week in the past month’, 5 = ‘I drank alcohol 
more than twice per week in the past month.’ Finally, binge drinking was measured by asking 
students how many times they had five or more alcoholic beverages on one occasion in the 
past four weeks. Students could answer this question on a 5-point scale ranging from 1 = 
‘never’ to 7 = ‘9 times or more.’ Because of the skewness of the distribution we recoded this 
variable into a 4-point scale, with 1 = ‘never’, 2 = ‘once’, 3 = ‘twice’, and 4 = ‘3 times or 
more.’ 
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Tobacco use was measured at all four waves by a single item on a 9-point scale ranging 
from 1 = ‘I never smoked, not even a puff’ to 9 = ‘I smoke at least once a day’ (Kremers et al., 
2001). To reduce the skewness of the distribution we recoded this variable into a 5-point 
scale following De Leeuw et al. (2008). The new categories were: 1 = ‘I have never smoked, 
not even one puff’, 2 = ‘I tried smoking, I do not smoke anymore’, 3 = ‘I stopped smoking, 
after smoking at least once a month’, 4 = ‘I smoke occasionally, but not every day’, 5 = ‘I 
smoke at least once a day.’ 
 
Strategy of analyses 
First, we computed means and standard deviations of the personality traits (i.e., anxiety 
sensitivity, hopelessness, sensation seeking, and impulsivity) and substance use (i.e., alcohol 
use, binge drinking, and tobacco use). In addition, we computed the correlations between all 
personality and substance use variables across the four waves. To test our longitudinal cross-
lagged model (see Figure I), in which we examined the bidirectional relations between 
personality and substance use from wave to wave, we performed Structural Equation 
Modeling (SEM) in Mplus 6.1 (Muthén & Muthén, 1998-2010).  
 
Figure I .  Cross-lagged model of the SURPS personality traits and substance use 
 
 
 
 
 
 
 
We examined the bi-directional relationships for each personality trait and each substance 
separately, thus in total 12 different models (four traits and three substance outcomes) were 
estimated. In these models, we controlled for sex and education. We included both 
personality traits and substance use as observed variables, because using items as indicators 
for latent constructs would rapidly increase the number of parameters to be estimated in the 
model of Figure I. Because the substance use variables in the models are ordinal, the 
parameters in the model were estimated with probit regression using the Weighted Least 
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Square with Mean- and Variance- adjusted chi-square test statistic (WLSMV) estimator. 
Missing values were handled by using all available information in the data, also known as 
pairwise deletion (Asparouhov & Muthén, 2010). The Chi-square and the p-value, the 
Comparative Fit Index (CFI: Bentler, 1989), and the Root Mean Square Error of 
Approximation (RMSEA: Steiger, 1990) were used to assess the goodness of fit of the model. 
With respect to the CFI, values above .90 indicate an acceptable fit and values above .95 
signify an excellent fit to the data. Concerning the RMSEA, values below .08 point to an 
acceptable fit and values below .05 indicate a good fit of the model to the data (Hu & 
Bentler, 1999). To correct for the multilevel structure of our data (i.e., data of individual 
students are nested within schools), we used the type is COMPLEX procedure in Mplus (cf. 
Kuntsche & Jordan, 2006).  
 
Results 
Descriptive analyses 
Table I presents the means and standard deviations of the SURPS personality traits and 
substance use across the four waves and Table II presents the correlations.  
 
Table I  
Means (M) and standard deviations (SD) of personality traits and substance use from T0 to 
T3 
 T0  T1  T2  T3  
 M SD M SD M  SD M SD 
Personality traits          
   Anxiety sensitivity 2.30 .65 2.25 .65 2.23   .67 2.23   .66 
   Hopelessness 1.48 .53 1.51 .55 1.57   .59 1.55   .56 
   Sensation seeking 2.51 .67 2.59 .68 2.63   .69 2.66   .64 
   Impulsivity 2.29 .64 2.33 .64 2.40   .69 2.41   .65 
         
Substance use         
   Alcohol use 1.31 .69 1.51 .87 1.83 1.04 2.46 1.14 
   Binge drinking 1.09 .46 1.16 .59 1.35   .83 1.73 1.05 
   Tobacco use 1.23 .69 1.39 .89 1.65 1.16 1.82 1.29 
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Table I shows that the personality traits are relatively stable over time. In contrast, both 
alcohol and tobacco use are relatively low at the beginning, but increase over time. As can 
be seen from Table II, anxiety sensitivity shows little association with substance use in early 
adolescence, in that only a few associations are present between anxiety sensitivity and 
substance use. In contrast, hopelessness (despite T3), sensation seeking, and impulsivity are 
positively related to alcohol use, binge drinking, and tobacco use, indicating that higher 
scores on hopelessness, sensation seeking, and impulsivity relate to higher scores on 
substance use. 
 
Personality traits and substance use 
To investigate the bidirectional relationships between personality and substance use, the 
model as depicted in Figure I was tested separately for the four personality traits (i.e., anxiety 
sensitivity, hopelessness, sensation seeking, and impulsivity) and the three substance use 
outcomes (i.e., alcohol use, binge drinking, and tobacco use). Sex and education were 
specified as covariates in the models. The fit indices of the 12 models are presented in Table 
III. All models showed acceptable to good fit to the data, with CFI values ranging from .96 to 
1.00 and RMSEA values ranging from .02 to .09. The standardized estimates of the cross-
lagged paths and cross-sectional associations are presented in Table IV. 
 
Table I I I  
Fit measures of the twelve bi-directional models on personality and substance use (N = 
1,064) 
 Df       !! p-value  CFI RMSEA 
      
Anxiety sensitivity & alcohol use 12 69.84 <.001   .99 .07 
Anxiety sensitivity & binge drinking 12 55.34 <.001   .97 .06 
Anxiety sensitivity & tobacco use 12 115.87 <.001   .98 .09 
      
Hopelessness & alcohol use 12 56.00 <.001   .99 .06 
Hopelessness & binge drinking 12 44.99 <.001   .96 .05 
Hopelessness & tobacco use 12 68.55 <.001   .99 .07 
      
Sensation seeking & alcohol use 12 33.12   .001   .99 .04 
Sensation seeking & binge drinking 12 23.26   .026   .99 .03 
Sensation seeking & tobacco use 12 43.17 <.001   .99 .05 
      
Impulsivity & alcohol use 12 21.37   .045 1.00 .03 
Impulsivity & binge drinking 12 19.03   .088   .99 .02 
Impulsivity & tobacco use 12 34.21   .001   .99 .04 
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Table IV 
Beta coefficients for the basic models of personality and substance use 
 Alcohol  
! 
Binge  
! 
Tobacco  
! 
Anxiety sensitivity    
   Cross-lagged paths    
      Anxiety sensitivity T0 ! Substance use T1 .05 -.00 -.03 
      Anxiety sensitivity T1 ! Substance use T2 -.05 .01 -.06 
      Anxiety sensitivity T2 ! Substance use T3 -.03 -.03 .03 
      Substance use T0 ! Anxiety sensitivity T1 .06 -.00    .14*** 
      Substance use T1 ! Anxiety sensitivity T2 -.07 .01  .03 
      Substance use T2 ! Anxiety sensitivity T3 -.04 -.01 -.09 
   Cross-sectional associations    
      Anxiety sensitivity T0 " Substance use T0    -.14*** -.06 -.03 
      Anxiety sensitivity T1 " Substance use T1   -.14** -.09   -.17** 
      Anxiety sensitivity T2 " Substance use T2  .10* -.03 -.05 
      Anxiety sensitivity T3 " Substance use T3  .04 .07 .15 
Hopelessness    
   Cross-lagged paths    
      Hopelessness T0 ! Substance use T1 .03 -.01 -.01 
      Hopelessness T1 ! Substance use T2 -.01   -.06** -.04 
      Hopelessness T2 ! Substance use T3 .03 .05 .04 
      Substance use T0 ! Hopelessness T1 .00 .01  .07* 
      Substance use T1 ! Hopelessness T2   -.08**    -.25*** -.13 
      Substance use T2 ! Hopelessness T3 .03 .02 .02 
   Cross-sectional associations    
      Hopelessness T0 " Substance use T0   .23***   .21**    .27*** 
      Hopelessness T1 " Substance use T1  .33**    .41***    .23*** 
      Hopelessness T2 " Substance use T2 .10*  .25* .19 
      Hopelessness T3 " Substance use T3  -.14**    -.20*** .10 
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Table IV (continuation) 
 Alcohol  
! 
Binge  
! 
Tobacco  
! 
Sensation seeking    
   Cross-lagged paths    
      Sensation seeking T0 ! Substance use T1   .08*** .03 .02 
      Sensation seeking T1 ! Substance use T2 .11*    .24***  .12* 
      Sensation seeking T2 ! Substance use T3   .19***   .17**  .11* 
      Substance use T0 ! Sensation seeking T1    .07** .01 -.05 
      Substance use T1 ! Sensation seeking T2 -.01   .11**  .09* 
      Substance use T2 ! Sensation seeking T3    .13**  .15* .12 
    
   Cross-sectional associations    
      Sensation seeking T0 " Substance use T0    .25***   .21**    .19*** 
      Sensation seeking T1 " Substance use T1 .06 -.06    .25*** 
      Sensation seeking T2 " Substance use T2 .09 -.01 -.01 
      Sensation seeking T3 " Substance use T3 .09 .07 -.02 
    
Impulsivity    
   Cross-lagged paths    
      Impulsivity T0 ! Substance use T1  .05* .03 -.04 
      Impulsivity T1 ! Substance use T2 .03   .12** .02 
      Impulsivity T2 ! Substance use T3 .03 .02   .09** 
      Substance use T0 ! Impulsivity T1    .14*** .08  .11* 
      Substance use T1 ! Impulsivity T2 .01 .06 .05 
      Substance use T2 ! Impulsivity T3   .09**    .15***    .19*** 
    
   Cross-sectional associations    
      Impulsivity T0 " Substance use T0    .19***    .13***    .26*** 
      Impulsivity T1 " Substance use T1 .09 .01 .11 
      Impulsivity T2 " Substance use T2 .12 .05 -.02 
      Impulsivity T3 " Substance use T3 .01 .02 -.04 
    
Note. The cross-sectional associations are correlations between personality and substance use at T0 and correlations 
between disturbance terms of both variables at T1, T2 and T3. Sex and education were specified as covariates in the 
models. * p < .05, ** p ! .01, *** p ! .001  
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Anxiety sensitivity 
The stability paths for the anxiety sensitivity models ranged from .53 to .64 for anxiety 
sensitivity and from .66 to .81, .64 to .69, and .88 to .89 for alcohol use, binge drinking, and 
tobacco use, respectively. Table IV shows that anxiety sensitivity does not predict alcohol 
use, binge drinking, or tobacco use in early adolescence. With respect to the predictive role 
of substance use on anxiety sensitivity, only tobacco use at T0 showed a positive relationship 
with anxiety sensitivity at T1. The other relationships were not significant.  
 
Hopelessness 
The models of hopelessness showed stability paths ranging from .63 to .72 for 
hopelessness, from .66 to .80 for alcohol use, and from .64 to .71, for binge drinking. The 
stability paths for tobacco use were all .89. With respect to the predictive role of 
hopelessness on substance use, only a negative association between hopelessness at T1 and 
binge drinking at T2 was found (see Table IV). This result indicates that students who report 
higher levels of hopelessness at T1 report lower levels of binge drinking at T2. Concerning 
the predictive role of substance use on hopelessness a negative relationship was present 
between both alcohol use and binge drinking at T1 and hopelessness at T2, suggesting that 
students who report more alcohol use or who binged more frequently at T1 reported lower 
levels of hopelessness on T2. A positive relationship was present between tobacco use at T0 
and hopelessness at T1, indicating that more smoking experience at T0 is related to higher 
levels of hopelessness at T1.  
 
Sensation seeking 
The stability paths for the sensation seeking models ranged from .60 to .75 for sensation 
seeking and from .62 to .78, .59 to .66, and .85 to .88 for alcohol use, binge drinking, and 
tobacco use, respectively. The standardized estimates of the cross-lagged paths for sensation 
seeking to substance use revealed positive relationships between sensation seeking at T0, T1 
and T2 and alcohol use at the next time points (see Table IV). Also, positive relationships 
were present between sensation seeking at T1 and T2 and both binge drinking and tobacco 
use at the next time points. These results show that students with more sensation seeking 
characteristics at one time point are report higher levels of alcohol use at the next time point. 
Those with higher sensation seeking characteristics at T1 and T2 furthermore reported higher 
levels of binge drinking or tobacco use at T2 and T3, respectively. With respect to the 
predictive role of substance use on sensation seeking, Table IV shows positive relationships 
between alcohol use at T0 and sensation seeking at T1 and between alcohol use at T2 and 
sensation seeking at T3. These results suggest that students with more alcohol experience at 
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T0 and T2 report higher levels of sensation seeking at the next time point. Positive 
associations also emerged from binge drinking to sensation seeking from T1 to T2 and T2 to 
T3, indicating that students who report higher levels of binge drinking at T1 or T2 showed 
more sensation seeking characteristics at the following time point. Finally, Table IV shows a 
positive relationship between tobacco use at T1 and sensation seeking at T2, suggesting that 
students with more smoking experience at T1 report higher levels of sensation seeking at T2.  
 
Impulsivity 
Finally for impulsivity, the models showed stability paths ranging from .49 to .56 for 
impulsivity, from .66 to .79 for alcohol use, from .64 to .67, for binge drinking, and from .87 
to .89 for tobacco use. The standardized estimates in Table IV show that impulsivity predicts 
substance use, in that impulsivity at T0 is positively related to alcohol use at T1. Thus, more 
impulsive students at T0 are more likely to report higher levels of alcohol use at T1. Similar 
relationships were present between impulsivity at T1 and binge drinking at T2 and between 
impulsivity at T2 and tobacco use at T3. With respect to the predictive role of substance use 
on impulsivity, positive associations were present between alcohol and tobacco use at T0 
and T2 and impulsivity at T1 and T3, respectively. Thus, students with more alcohol or 
tobacco experience at T0 or T2 reported more impulsive characteristics at the next time 
point. Finally, for binge drinking a similar relationship was present between T2 and T3, 
showing that students who reported binge drinking more frequently at T2 reported higher 
levels of impulsivity at T3. 
 
Discussion 
The present study represents one of the first to examine the reciprocal relations of 
personality traits and (early) adolescents’ substance use. In line with our expectations, the 
cross-lagged models showed reciprocal relationships for sensation seeking and impulsivity. In 
contrast, however, no reciprocal relationships emerged for anxiety sensitivity and only one 
for hopelessness.  
Although we expected reciprocal relationships to be present for all four personality traits, 
our results suggest that sensation seeking and impulsivity are most strongly related to 
substance use during the early phase of adolescence, while anxiety sensitivity and 
hopelessness show no to little association with substance use in our sample. An explanation 
is that anxiety sensitivity and hopelessness become more important in subsequent using 
phases, when adolescents are older and have had more experience with use. This notion is 
substantiated by prior research in that personality traits concerning behavioral undercontrol 
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relate to trajectories that show an earlier onset (Chassin et al., 2002; Hill et al., 2000) and 
personality traits concerning negative emotionality predict escalating trajectories of use 
(Chassin et al., 2002; Colder et al., 2002). It would be interesting for future research to 
examine if anxiety sensitivity and hopelessness become more important in an older age 
group, when drinking and smoking is legal, and using patterns become more established. 
Also, it would be fascinating to find out if other substance use behaviors, like problem 
drinking, are more relevant for these personality traits and to see if the nature of the 
personality constructs are related to our findings.  
Besides the finding that reciprocal relationships are present for both sensation seeking and 
impulsivity, there are also some differences between these two traits. With respect to 
sensation seeking, personality seems to be mostly influential on substance use, whereas for 
impulsivity, substance use appears mostly influential on personality. Although sensation 
seeking and impulsivity are both embedded in the broader concept behavioral undercontrol, 
neurobiological theories distinguish these two main factors as reward seeking and 
disinhibition (Dawe et al., 2004; Goldstein & Volkow, 2002; Jentsch & Taylor, 1999; 
Robinson & Berridge, 2003). These theories suggest that substance use onset is related to 
increased dopaminergic activity in the mesolimbic reward system, and that substance use 
maintenance is related to a lack of inhibitory control (Flory & Manuck, 2009). In line with 
these theories our results might suggest that increased dopaminergic activity in the reward 
system (i.e., higher level of sensation seeking) may lead to a higher likelihood of (initial) 
substance use. More substance use in turn may lead to increases in dopaminergic activity, 
which again may lead to more substance use. In contrast, our results could suggest that 
impulsivity may become important after initial use has taken place. Initial substance use may 
then lead to decreases in inhibitory control, which may lead to more substance use, which 
may finally lead to more decreases in inhibitory control. This conclusion is in line with 
scholarly arguments that impulsive individuals are more susceptible to the acute and 
rewarding effects of substances (Perkins et al., 2008), and are, therefore, more at risk for 
subsequent substance use after experiencing such rewarding effects at the start of use. 
Moreover, previous studies show that alcohol and tobacco use make individuals more 
susceptible for disinhibition traits, like impulsivity (De Wit, 2009; Dinn et al., 2004; Thoma 
et al., 2011; Zernicke et al., 2010).  
Conclusively, future research is necessary to further disentangle these different processes 
and should thereby focus on how these insights can best be implemented in theory and 
practice. Theory development could benefit from the remarkable finding that substance use 
impacts certain personality variables already in novice users. It is important to acknowledge 
the dynamic interplay between substance use and personality, because it might reinforce 
53169
substance use and maintenance patterns in the long run. Prevention efforts could benefit by 
acknowledging the importance of sensation seeking and impulsivity during early adolescence 
and to be aware of the vulnerability of early adolescents with these personality 
predispositions (Carver et al., 2009; Casey & Jones, 2010; MacPherson et al., 2010; Martin et 
al., 2002; Schneider, 2008). Tailoring prevention efforts –for example, in terms of intensity, 
duration, or specific methodology employed– to the exact needs of a subgroup based on their 
personality trait seems an effective approach in diminishing (the negative effects of) substance 
use among (early) adolescents (e.g., Conrod et al., 2008; Conrod et al., 2010; Conrod et al., 
2006).   
 
Limitations 
There are some limitations of the current study. First of all, caution is warranted when 
generalizing our results to other populations. We conducted our study in the Netherlands, a 
country in which laws and norms regarding substance use are more liberal and actual 
substance use in adolescence is high compared to most other countries. It seems plausible 
that the norms and using figures of this country influenced the study outcomes. In line with 
this point, there are many factors that influence personality development or substance use 
trajectories (e.g., life events, family, peers, socio demographics). For instance, behavioral 
differences are present between boys and girls (e.g., Grant et al., 2004; Stinson et al., 2005). 
Girls are more likely to report internalizing symptoms and boys are more likely to report 
externalizing symptoms (e.g., Angold et al., 2002; Hoffman & Su, 1997; Wade et al., 2002). 
Also, more boys report substance use compared to girls and boys generally report more 
excessive use (e.g., Verdurmen et al., 2012). Although, we controlled for sex and education, 
it is still unclear if other factors could explain additional variance in the personality or 
substance use variables, or if the model paths might vary by sex and education. Future 
research on the interrelations between personality traits and substance use should address 
these issues. Finally, the generalizability of our study results may be compromised due to 
attrition. It might, for instance, be that adolescents who retained in our study show different 
characteristics than those who dropped out. Considering that smoking and hopelessness 
positively related to attrition, it might be that smoking adolescents or adolescents with higher 
levels of hopelessness may be underrepresented in our sample. In that case, our results will 
only apply to the adolescents who retained in the study.   
Secondly, there was a 1-year time interval between the measures. It could be argued 
whether such long time intervals are the best way to capture initiation of substance use. Even 
more so, considering that the process of substance use initiation probably occurs on a more 
micro-level (i.e., week to week). With a 1-year time interval we can only test the more 
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stabilized constructs and the dominant paths, making it harder to find (reciprocal) 
relationships. It could be that the use of shorter time-intervals results in different findings 
(e.g., more relationships for anxiety sensitivity and hopelessness). However, considering 
previous findings and the fact that we did find reciprocal influence for sensation seeking and 
impulsivity in our (long time-interval) models makes it plausible to assume that these 
personality traits are most relevant for explaining the onset of substance use in early 
adolescence. Nevertheless, future research should focus on shorter time-intervals. 
Thirdly, the onset of substance use and the development of the SURPS personality traits 
are influenced by social processes and its interactions over time. External influences like 
community, parents, friends and peers influence adolescent substance use behaviors (e.g., 
Bahr et al., 2005; Harakeh et al., 2004; Hemovich et al., 2011; Newburn & Shiner, 2001; 
Wood et al., 2004). Parents can, for example, directly (e.g., alcohol-specific rules or 
imitation) or indirectly (e.g., by forming attitudes and norms) influence substance use 
behaviors. Also, they seem to adjust their parenting processes to the temperament and 
personality characteristics of their child (Lange, 2006; Shaffer, 1996). Friends and peers can 
influence substance use behavior by peer pressure, providing opportunities or by setting 
norms (e.g., Engels et al., 2004; Van Hasselt et al., 2010). In general, adolescents are more 
likely to start using a specific substance when more of their friends or peers use (e.g., Bot et 
al., 2005; De Vries et al., 2003; Engels et al., 2004; Otten et al., 2008b; Overbeek et al., 
2011). Also, selection and influence processes are likely to occur based on personality 
characteristics and substance use experiences (e.g., Donohew et al., 1999; Snijders et al., 
2007). We have not included these potential mediators in our model, leaving it unclear 
whether the concepts investigated in our study are exclusively responsible for our findings. 
A final limitation is that our use of self-reports might have lead to measurement errors, 
due to situational and cognitive influences (Brener et al., 2003). To overcome situational 
influences (e.g., social desirability) and to optimize measurement validity, we guaranteed full 
confidentiality (anonymity) to our participants (e.g., Del Boca & Darkes, 2003; Dolcini et al., 
1996; Koning et al., 2009). To avoid cognitive influences (i.e., over- or underestimations of 
substance use) we asked adolescents if they ever tried a specific substance, which one might 
expect participants to reliably recall or by using a short time interval in order to reduce recall 
bias (e.g., Engels et al., 1997; Parra et al., 2003). Although objective measures are preferred 
this is not feasible in a large study such as this.  
 
Conclusion 
Overall, our results show that there is a dynamic interplay between certain personality 
traits and substance use. In trying to prevent early adolescents from alcohol and tobacco use, 
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it might be of key importance to acknowledge the mutual influence between substance use 
on the one hand and sensation seeking and impulsivity on the other. The present results 
indicate sensation seeking to be especially relevant for substance use initiation and 
impulsivity to be influenced by first substance use experiences after which it becomes a risk 
factor for subsequent substance use.  
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Chapter IX 
General discussion 
 
The current thesis consists of two parts and the aim of the first part was to examine the 
effectiveness of the universal school-based prevention program ‘Healthy School and Drugs 
(HSD)’. The aim of the second part was to investigate the role of personality traits as risk 
factors for early adolescent substance use initiation and development.  
 
 
Part I:  Prevention effectiveness 
Part I of this thesis aimed to increase the knowledge on how to successfully prevent early 
and excessive substance use in adolescence, by looking at the applicability and effectiveness 
of one of the most popular and widely used Dutch prevention programs, the HSD program. 
In this final chapter, the main findings of this part will be summarized (see also Table I) and 
discussed in light of existing knowledge. In doing so, implications for theory, practice, and 
future research will be addressed in the relevant sections. After this discussion, the general 
limitations and concluding remarks for the studies will be given.  
 
Summary of the main f indings 
Chapter II. This chapter describes a 3-wave longitudinal study among 1,023 Dutch early 
adolescents (aged 11-14 at T0) who were never-marijuana user at baseline. In this study, we 
addressed the question if the theoretical background of the HSD prevention program –by 
using the theory of planned behavior (TPB) as theoretical framework– can explain marijuana 
use initiation in early adolescence. The TPB has been repeatedly tested with regard to 
adolescent alcohol and smoking behavior (e.g., Aas et al., 1995; Cameron et al, 2003; 
Conrad et al., 1992; De Vries et al., 1995; Jones et al., 2001; Kam et al., 2009; Leigh & 
Stacey, 2004; Marcoux & Shope, 1997; Patrick et al., 2010; Randolph et al., 2006; Scheier et 
al., 1999; Tyas & Pederson, 1998; Van de Ven et al., 2007), but so far it was not known 
whether the theoretical framework of the TPB is also applicable to marijuana use. The TPB 
posits that marijuana-specific cognitions (i.e., positive and negative expectancies, evaluative 
attitude, social approval, and self-efficacy) are antecedents of marijuana use. In addition, the 
TPB holds that the relationship between marijuana-specific cognitions and marijuana use is 
mediated by the intention to start using marijuana. Our main findings indicated that, indeed, 
positive evaluations of marijuana use intoxication, more approval from the social 
environment, and less confidence in own refusal skills are strongly linked to marijuana use 
initiation through stronger intentions to initiate marijuana use. In accordance, we concluded 
that it is important for prevention efforts to weaken positive attitudes, to decrease social 
approval, and to stimulate refusal skill development in adolescence, before the actual 
marijuana use has occurred for the first time. 
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Chapter III, IV and V. Chapter III concerns a study protocol in which the design, 
procedure, and hypotheses of the randomized clustered trial (RCT) on the effectiveness of the 
HSD prevention program were described. The RCT was conducted among 3,784 adolescents 
of 23 secondary schools in the Netherlands. The participating schools were randomly 
assigned to one of the three study conditions (i.e., e-learning, integral, and control). 
Structured digital questionnaires were administered at baseline and at 8, 20, and 32 months 
follow-up. Beforehand, we expected that significantly fewer adolescents would engage in 
early or excessive substance use behaviors in the intervention conditions compared to the 
control condition as a direct result of the HSD prevention program.  
 
Table I  
Summary of the main findings of part I of the current thesis 
Finding Chapter 
Adolescents who thought more positively about being under the influence of marijuana, 
those who experienced more approval from the social environment, and those with less 
confidence in their own refusal skills were more likely to initiate marijuana use through 
stronger intentions to start using marijuana. 
II 
The HSD prevention program, as it is currently implemented, has no effects on incidences of 
alcohol, tobacco, and marijuana use in either the e-learning or the integral condition. 
IV 
The currently implemented HSD prevention program does not affect the development of 
alcohol, tobacco, or marijuana use in early adolescence.   
V 
For the HSD prevention program, no differences in effectiveness between subgroups were 
found (i.e., no beneficial effects for boys, adolescents of lower educational background, or 
adolescents high on anxiety sensitivity, hopelessness, sensation seeking, and impulsivity).   
V 
 
Chapters IV and V report the findings of the evaluation of the HSD program on 
adolescents’ substance use. In Chapter IV, the effectiveness of the HSD program on new 
incidences of substance use was described. The primary outcome measures were new 
incidences of alcohol (i.e., lifetime, 1-month, and 1-week prevalence, and prevalence of 
binge drinking), tobacco (i.e., lifetime and 1-month prevalence), and marijuana use (i.e., 
lifetime prevalence). In contrast to our expectations, the main findings of this study showed 
no program effects on incidences of alcohol, tobacco, and marijuana use in both intervention 
conditions. Next, in Chapter V, we looked at the effectiveness of the HSD program on the 
intra-individual development of substance use and we explored whether boys, adolescents of 
lower educational backgrounds, or adolescents high on substance use personality risk traits 
(i.e., anxiety sensitivity, hopelessness, sensation seeking, and impulsivity), would benefit 
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more from the HSD program than others. In line with the results of Chapter IV, no HSD 
intervention effects on the development of substance use were found. Also, no beneficial 
program effects for any specific subgroups were present. We concluded that the lacking 
impact of the Healthy School and Drugs program indicates that the program is either 
ineffective, or not implemented adequately. 
 
Reflection on the main f indings  
In the following sections, we first discuss the results of the HSD effectiveness trial in light 
of prior prevention research. We will then go on to discuss in more general light important 
issues attached to performing prevention research.   
 
HSD program effectiveness 
The HSD program combines knowledge and normative elements with a social-influence 
approach, targets multiple settings, and is designed to stimulate interactivity between 
students. These are all aspects that were previously found to be associated with greater 
intervention effectiveness (e.g., Flay, 2009; Foxcroft & Tsertsvadze, 2012; Griffin et al., 2003; 
Lopez et al., 2008; McBride, 2003; Peters et al., 2009; Porath-Waller et al., 2010; Thomas & 
Perera, 2008; Tobler et al., 2000; Tobler & Stratton, 1997). Despite these strengths of the 
program, we were not able to prove effectiveness of the HSD program in forcing back 
adolescent alcohol, tobacco, or marijuana use. We cannot infer whether it is the program, 
the implementation, or both the program and implementation that need adjustment. More 
evidence-based findings are necessary in order to explicitly direct the redevelopment or, 
perhaps, replacement of the HSD program. However, several explanations and subsequent 
suggestions for improvement can be made with respect to the program content, context, and 
implementation based on prior knowledge. Also, an additional explanation for the lack of 
effectiveness of the HSD program is provided followed by a discussion on prevention in the 
context of national policy.  
 
Content  
The major component of the HSD program (i.e., the information lessons) is based on 
cognitive theories, like the ASE-model and the theory of planned behavior (TPB). Although 
the literature substantiates that these theories can explain substance use in adolescence, they 
might not be the best basis for behavioral change in (early) adolescence. The many physical 
and psychological changes that take place during (early) adolescence make adolescents 
especially vulnerable for substance use (De Wit et al., 2004; Schneider, 2008). Many 
neurological changes that are associated with the development of more responsible and 
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mature behavior take place in the brain during adolescence (Schneider, 2008). Some scholars 
believe that lower order systems can be overruled by higher order (rational or cognitive) 
systems, once the capacity for behavioral control has developed through maturation of the 
pre-frontal cortex (e.g., Carver et al., 2009). Other scholars argue that adolescents’ 
development of cognitive control processes is less automatic and more flexible. They suggest 
that the degree of cognitive activation depends on the social and motivational contexts and 
that changes in these contexts create vulnerabilities to engage in substance use behavior 
(Crone & Dahl, 2012). Nonetheless, one might argue if a merely cognitive method, like the e-
learning modules of the HSD program, matches the cognitive or social and motivational 
development of early adolescents. One example that incorporates multiple routes to explain 
substance use in adolescence comes from dual-processing theories (e.g., Gerrard et al., 
2008). These theories add a (social) reactive or affective route next to the cognitive route of 
the ASE-model or TPB and argue that this path is less deliberate and more experience-based. 
This path is put forward to explain adolescents’ unintended behavior, like unplanned 
decisions to engage in substance use. The model accounts for the fact that substance use is 
often a result of being in situations that facilitate substance use in combination with the 
adolescents’ willingness to use a specific substance, rather than assuming that this is a 
reasoned and intended process. In line, the correlations between cognitions and actual 
behavior are often low. Conclusively, it seems worthwhile to train adolescents in how they 
can effectively deal with situations that elicit substance use behaviors by training them in 
their tenability.  
Further, although the HSD program combines different types of elements, much attention 
is paid to increasing adolescents’ knowledge and norm setting regarding substance use. In 
contrast, the actual skill training in the program is limited (i.e., exclusively aimed at refusal 
skills) and minimal (i.e., practice is solely embedded in e-learning modules). Overall, 
programs that cover broader based personal and social skills training seem to have additional 
program effects (e.g., Botvin & Griffin, 2004; Dusenbury & Falco, 1995). Other research 
shows that especially self-efficacy is an important predictor of substance use behaviors (e.g., 
Hiemstra et al., 2011; Hiemstra et al., 2012; Malmberg et al., 2011). These findings, together 
with the relevance of the social and motivational contexts for adolescent substance use, 
make it plausible to assume that actual skill training is necessary in order to achieve 
behavioral change in early adolescence. This would indicate that the HSD program might 
benefit from an expansion (i.e., broader skills and actual practice) of the skill training 
elements.  
Another content-related explanation for the lacking HSD effects concerns the intensity of 
the HSD program. In the literature, programs with more sessions seem to sort stronger effects 
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in reducing adolescent substance use behavior (Botvin & Griffin, 2007; Flay, 2009; Foxcroft 
& Tsertsvadze, 2011; Peters et al., 2009; Porath-Waller et al., 2010; Skiba et al., 2004; 
Speath et al., 2010; Tobler et al., 2000; Winters et al., 2007). While empirical findings on a 
required minimal amount of sessions is lacking, there are studies that suggest that at least ten 
sessions are necessary in order to obtain program effects (Dusenbury et al., 1997; Tobler et 
al., 2000; White & Pitts, 1998). At the same time, a recent review indicated that program 
intensity is less important for effects of smoking prevention (Thomas et al., 2013). Also, there 
are indications that this is the same when multiple contexts are targeted (e.g., Koning et al., 
2011; Koning et al., 2009). Altogether, these findings might suggest that the intensity of the 
HSD program should be based on the targeted behavior and the targeted settings. It could be, 
for instance, that in order to prevent alcohol and marijuana use more information lessons are 
necessary than for the prevention of tobacco use. Or that the amount of information lessons 
needed to obtain program effects, largely depends on if and which other settings are targeted. 
Yet, no beneficial effects of the HSD program were found for all substances (including 
tobacco use), which suggests that intensification of the program might be necessary. More 
insight is clearly needed in order to explicitly address the optimal intensity of the HSD 
program. 
A final aspect of the program content is the facilitator of the HSD prevention activities. 
Within the HSD program, the information lessons are facilitated by computers and guided by 
teachers. It is agreed upon that interactive methods have beneficial effects over non-
interactive methods and that interaction between adolescents is of key importance (Cahill, 
2006; Dusenbury & Falco, 1997; Flay, 2009; Midford et al., 2002; Peters et al., 2009; Porath-
Waller, 2010; Tobler et al., 2000; Tobler & Stratton, 1997). The lack of program results might 
indicate that the interactive modules (i.e., chat rooms and forums) used in the HSD 
information lessons do not sufficiently evoke discussion, role-playing, and interaction 
between adolescents (Durlak et al., 2010). In that case, the program might benefit from 
embedding a personal component, in which human facilitators successfully guide and 
stimulate these adolescent interactions (Dusenbury & Falco, 1995; McBride, 2003; Peters et 
al., 2009). In that case, good and sufficient training of program facilitators is of crucial 
importance, since insufficient staff time for training and/or delivery by teachers might 
endanger the possible beneficial effects (Dusenbury et al., 2003; Dusenbury & Falco, 1995; 
McBride, 2003; Peters et al., 2009; Porath-Waller et al., 2010; Tobler et al., 2000; Van Laar 
& Van Ooyen-Houben, 2009).  
 
 
 
180
Context 
A possible consequence of the voluntary nature of substance use prevention activities 
might be that many schools direct preventive efforts solely at their students (i.e., through 
education and information). From both our RCT as well as from another Dutch RCT 
performed by Koning and colleagues (2011; 2009), it becomes clear that solely targeting 
students within the HSD program seems insufficient. Koning and colleagues (2011; 2009) 
investigated the effects of the HSD alcohol e-learning module –separately and in 
combination with a structured parental meeting in which parental rule-setting behavior was 
encouraged– and found that exclusive administration of the HSD alcohol module was 
ineffective1. In contrast, multi-component prevention programs that include, for instance, the 
adolescent and family setting, seem to have beneficial effects over prevention programs that 
target only one specific setting (e.g., Foxcroft & Tsertsvadze, 2012; Hawkins et al., 1992; 
Jackson et al., 2012; Kleinjan & Engels, 2010; Lopez et al., 2008; Sowden et al., 2003; 
Thomas & Perera, 2008; Verdurmen et al., 2003). In line, the RCT of Koning and colleagues 
(2011; 2009) showed that combining the HSD alcohol module with the structured parental 
meeting effectively reduced adolescent alcohol use. The lack of results in the integral 
condition of our RCT might be an indication that, although in theory the HSD asks activities 
of multiple parties, in practice this was not realized. The parental meeting tested in the 
current trial was less structured and the transfer of information on substance use was the 
focus of the meeting. In contrast to the HSD parental meeting, the parental meetings in the 
study of Koning et al. (2009) were much more structured and protocolized and focused on 
encouragement of parental rule-setting behavior. Also, the meeting of Koning et al. (2009) 
was integrated in the first general parental meeting of the school year, which is generally 
visited by all parents. In contrast, fewer parents are present at subsequent parental meetings 
and the HSD parental meeting was held in the second part of the school year. In sum, the 
HSD program may benefit from more structured and protocolized components while 
targeting multiple settings.   
Universal school-based prevention programs have many advantages (e.g., reaching large 
amounts of adolescents and ‘at risk’ populations). Also, the program tested by Koning and 
colleagues showed program effects in the general (Koning et al., 2011; Koning et al., 2009) 
and in the ‘at risk’ population (Koning et al., 2012). However, with universal strategies it is 
difficult to address specific needs for certain (higher risk) populations and there are 
indications that selective prevention programs targeting these ‘at risk’ populations sort more 
effect than universal programs (Conrod et al., 2008; Cuijpers et al., 2006; Gottfredson & 
                                                
1 The results of the Dutch RCT by Koning and colleagues (2009) were not published at the start of the present trial. The 
parental meeting of Koning et al. (2009) was integrated in the HSD program after proven successful in their RCT.  
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Wilson, 2003; Kreamer et al., 2002; Kumpfer et al., 1997; Spoth et al., 2008; Springer et al., 
2004; Van Deursen et al., 2010). In contrast, there are also signs from prior research 
suggesting that there are no favorable effects for certain (sub)groups. To illustrate, there are 
programs that show beneficial effects for boys (e.g., Vigla-Taglianti et al., 2009), while others 
show comparable effects for both boys and girls (e.g., Jones et al., 2005; Koutakis et al., 
2008; Kulis et al., 2007; Trudeau et al., 2003). According to some researchers, it is important 
to integrate and address group-specific pathways to substance use in the content and theories 
behind prevention programs in order for advantageous effects to occur (e.g., Amaro et al., 
2001; Conrod et al., 2008). The lack of differential effects of the HSD prevention program 
might be explained by the fact that such group-specific elements are not integrated in its 
current content and thus the program insufficiently reflects the needs of specific sub-groups. 
It is worthwhile for the HSD prevention program to examine if the program could benefit 
from a more selective or indicated approach, in which a variety of risk factors in diverse at 
risk populations are accounted for.  
 
Implementation 
As stated before, it remains unclear if the implementation of the HSD program is (solely) 
accountable for the lack of effectiveness of the program. However, some issues with respect 
to the implementation of the HSD program can and should be addressed. First of all, a 
continuing evaluation process is necessary in order to make a prevention program work 
under ‘ideal’ and ‘normal’ circumstances (Durlak & DuPre, 2008; Dusenbury et al., 2003; 
Ennett et al., 2011). In the first step of the process, the developmental stage, parts of the 
program might be tested on its efficacy. After this step, the entire program efficaciousness 
should be evaluated. If a program is efficacious, the next step will be to examine how 
program effects can be sustained and how key objectives of the program can be achieved 
after implementation. In this latter step, collaboration between researchers or developers and 
providers is of crucial importance. Also, program developers should be aware that schools (or 
organizations) can be different from each other and that a certain amount of flexibility is 
necessary in order to make the program fit different school settings. Conversely, providers 
need to be aware that insufficient implementation of key elements can easily result in loss of 
program effectiveness. Nevertheless, prevention programs are often not executed as intended 
by the program developers after dissemination (Durlak & DuPre, 2008; Dusenbury et al., 
2003; Elliot & Mihalic, 2004; Ennett et al., 2011). Monitoring the implementation on different 
domains and in multiple ways might help to understand the efficacy versus effectiveness gap 
in prevention research (Dusenbury et al., 2003; Ennett et al., 2011; Helmond, 2013). Based 
on this information the program or its implementation might be adjusted in order to obtain 
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the most optimal program results. However, the evaluation continuum does not stop here. 
There is a strong need for constant and ongoing evaluation of program and implementation 
quality (e.g., Ennet et al., 2011; Helmond, 2013), but unfortunately many research efforts 
strand long before they reach this final step.   
With respect to the HSD prevention program, it is unclear if the HSD program might work 
under ‘ideal’ circumstances. This is due to the lack of previous efficacy studies on (parts of) 
the program. This knowledge, however, is necessary in order to make firm conclusions about 
the possibilities of the HSD program for prevention of substance use in adolescence. Another 
aspect concerns the dissemination of the HSD program. The program is widely disseminated 
in the Netherlands, which could easily lead to insufficient implementation of the prevention 
program (e.g., Dusenbury et al., 2003; Ennett et al., 2011). The four pillars of the HSD 
program are described and documented in a prevention manual and training activities for 
prevention workers and teachers are part of the implementation process. The prevention 
manual provides opportunities for different schemes (e.g., choice of different parental 
meetings), but there are no structural control efforts to ensure correct program delivery or 
fidelity. A study protocol was made based on the prevention manual in which the schemes 
for prevention activities were more structured. Although intervention schools in our study 
were asked to implement the prevention activities according to this study protocol, the 
prevention activities were implemented by different prevention workers, different teachers, 
and in different school cultures. It is important to note that Dutch schools mainly implement 
prevention programs on a voluntary basis. The corresponding prevention activities are 
incorporated as extra curriculum activities in already stacked school programs, making it 
likely for schools and teachers to experience the HSD prevention activities as time-
consuming and intense. It seems likely that schools, teachers and professionals involved in 
the implementation might very well adjusted (parts of) the program due to personal interests, 
time pressure or organizational issues (Durlak & DuPre, 2008; Dusenbury et al., 2003). The 
yearly evaluations that the research team carried out at the participating schools substantiate 
this thought and suggest that there was variation in the way the program was administrated 
within the school and to the adolescents and their parents. A good assessment of program 
implementation is important to assess possible efficacy effects of (parts of) the HSD program. 
Unfortunately, the few intervention schools in our trial made it impossible to reliably test 
program implementation. Nevertheless, it seems clear that (the development of) the HSD 
program can be improved substantially by accounting for the different issues raised in this 
section.  
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Additional explanation 
Besides the already provided explanations for the lack of effects of the HSD prevention 
program, the absence of prevention effects might be explained by the fact that substance use 
in early adolescence became a popular theme among Dutch media and policymakers after 
the development of the HSD program. Some of the reasons why more attention is paid to 
adolescent substance use are: the high ranking of Dutch adolescents in international 
comparative research (Currie et al., 2004; Hibell et al., 2009); increase reporting of alcohol 
intoxication (Valkenberg et al., 2007; Van Kleef & Van der Lely, 2006); increased substance 
use behavior, especially among early adolescents (Monshouwer et al., 2004; Poelen et al., 
2005); and the high societal costs (Van de Donk et al., 2009). It might be that this increasing 
general attention has lead to decreases in adolescent substance use (Monshouwer et al., 
2008; Verdurmen et al., 2012), limiting the effect of our school-based intervention. Yet, the 
absence of effects might also be an indication that universal school-based prevention 
programs are not the best strategy to reduce substance use among Dutch early adolescents. 
 
Prevention in context of national policy 
In the Netherlands, the legal age for alcohol use (i.e., soft alcoholic beverages) is 
currently set at 16. However, the government is planning to raise the legal age to 18 for all 
alcoholic drinks in 2014 (www.rijksoverheid.nl). Also, there are plans to raise the legal age 
for tobacco use from 16 to 18. With these plans, the Dutch government wants to reduce (the 
negative consequences of) early substance use in adolescence. There are scholars that 
suggest that prevention efforts, like the HSD program, should be implemented just before 
adolescents start to experiment with a specific substance (e.g., Midford et al., 2002). In line, 
preventive efforts on alcohol and tobacco use (e.g., HSD program) are usually implemented 
in the first couple of years of secondary school, when adolescents are between 12 and 16 
years of age. One might speculate if the implementation strategy of prevention efforts needs 
adjustment if the legal age goes up. Is it still appropriate to educate adolescents on substance 
use (long) before they are actually allowed to use? 
There is evidence that raising the legal age for substance use will reduce actual substance 
use among early adolescents (Anderson & Baumberg, 2006; Schrijvers & Schoemaker, 2008). 
Nevertheless, adolescents often use specific substances before they reach the legal age. In the 
U.S., for example, the legal age is 21 for purchasing alcohol, 18 for buying tobacco-related 
products, and marijuana use is illegal. However, before the age of 18, 72.5% of the 
American adolescents used alcohol, 46.2% used tobacco, and 36.8% tried marijuana 
(Feinstein et al., 2012). The same holds for adolescents in the U.K. and in the Netherlands 
many adolescents start experimenting with alcohol in their early teens (Hibell et al., 2009; 
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Verdurmen et al., 2012). These examples seem to indicate that education before the legal age 
is necessary. There are numerous cultural and environmental factors that influence 
adolescent substance use and the societal norm is one of those factors (Feinstein et al., 2012). 
When adolescents are educated in early adolescence, while the legal age is set at 18 one 
might wonder what the societal message will be that comes across. In sum, a debate on how 
preventive efforts, like the HSD program, should be dealt with after altering the legal age for 
substance use seems necessary.  
 
Prevention research 
Bearing the discussed topics with respect to the effectiveness of the HSD program in 
mind, the next section will discuss prevention research in a broader perspective. First, the 
development of prevention research will be highlighted, after which two main flaws in 
prevention research will be addressed.  
 
Development of prevention research 
There are multiple ways to investigate effects of an intervention, often divided into non-
experimental (e.g., descriptive or cohort), quasi-experimental (e.g. case-control), and 
experimental research (e.g., RCT). It is argued that experimental designs, like RCTs, offer the 
most convincing evidence for intervention effects (Jadad & Enkin, 2007). Not surprisingly, the 
prevention research field shifted from more non-experimental and quasi-experimental 
approaches to adherence to strict quasi-experimental and experimental (RCT) designs as the 
standard for efficacy and effectiveness research. In order to assess the quality of a prevention 
study and to adequately value the accompanying results, transparency of research reports is 
warranted. However, many study reports lack(ed) important information on study 
characteristics and processes (e.g., Foxcroft & Tsertsvadze, 2012; Ghandi et al., 2007; 
Gorman et al., 2007; Holder, 2010; Wilson et al., 2012).  
An attempt to develop a new scale to assess the quality of RCT reports resulted in two 
groups of experts (i.e., medical journal editors, clinical trialists, epidemiologists, and 
methodologists) who independently started to develop instruments to improve the reporting 
of RCTs in the early nineties. In the mid nineties both groups merged their expertise, resulting 
in the Consolidated Standards of Reporting Trials (CONSORT) Statement, which was 
published for the first time in 1996. The final revision of the initial statement dates from 2010 
and was published in multiple journals (e.g., Moher et al., 2010; Schulz et al., 2010). 
Although, the introduction of the CONSORT Statement seems to have lead to improvements 
in study reports (Plint et al., 2005), many issues concerned with program testing are still not 
noted in scientific papers (e.g., Foxcroft & Tsertsvadze, 2012; Holder, 2010). Moreover, the 
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CONSORT Statement is much better implemented in medical research compared to health 
and social sciences. In the latter fields, there are still many journals that do not require 
adherence to the CONSORT Statement (Turner et al., 2012). Unconscious (e.g., sloppiness) 
or more deliberate processes (e.g., fraud) can lead to lack of transparency in study reports, 
which eventually might lead to discrepancies between reported and actual program results. 
Important issues leading to such discrepancies concern reporting bias and the role of 
funders/developers (Ghandi et al., 2007; Holder, 2010).  
 
Reporting bias 
Prevention program effects are often evaluated and valued on the basis of study design or 
data collection procedures. However, the specific analyses that are conducted and the 
subsequent presentation of findings are equally important, though frequently ignored (e.g., 
Gorman et al., 2007). This is unfortunate, since ignoring these latter processes might lead to 
wrongful statements or claims on program efficacy or effectiveness (e.g., Ghandi et al., 2007). 
Several studies report on problematic issues with respect to the analyses of prevention 
outcomes. One major issue concerns the use of one-tailed instead of two-tailed significance 
testing, without a strong rationale to do so (Gorman et al., 2007; Holder, 2010). One-tailed 
significance testing is only appropriate if researchers know in advance that the mean value of 
an outcome variable is different in one of the study conditions. In other cases, a more 
conservative approach (i.e., the use of two-tailed significance testing) is warranted. 
Unfortunately, there are still many program evaluations that inappropriately use one-tailed 
tests of significance (e.g., Gorman et al., 2007; Holder, 2010). Other problematic analytic 
issues that occur in program evaluations are multiple subgroup analysis and post-hoc sample 
refinement (Gorman et al., 2007).  
Closely related to the analysis-dependent problems, are problems with inferences about 
program effects on the basis of selected outcome variables. In the past, there was no control 
system for the selection of outcome variables, making it possible for researchers to post-hoc 
select primary outcome variables. There are positive changes in this regard; one example is 
the requirement of a trial registration by the CONSORT Statement. In such a registration, 
researchers have to address the outcome variables that are prominent for determining 
program effects a priori. Despite these positive changes, there are still many examples of non-
registered trials and subsequent possible post-hoc variable selection (e.g., Ghandi et al., 
2007; Gorman et al., 2007; Holder, 2010; Wilson et al., 2012). In case researchers have not 
registered the trial beforehand, study reports should at least disclose why and how outcome 
variables were selected (e.g., Holder, 2010).  
186
A final issue concerns the use of large amounts of outcome variables in prevention 
research (e.g., Holder, 2010; Wilson et al., 2012). Instead of using a single outcome measure, 
most prevention studies include multiple substance use variables, like behavioral outcomes 
as frequency (e.g., daily, weekly, monthly, and ever) and intensity (e.g., amount and 
intoxication) measures (e.g. Ghandi et al., 2007; Holder, 2010) and mediators or moderators, 
like cognitions. When large sets of outcome variables are analyzed, the possibility of finding 
positive results by chance increases. Only reporting the (selected) significant positive findings 
is reporting bias and will lead to an inaccurate picture whether and which prevention 
programs are effective (Ghandi et al., 2007; Gorman et al., 2007; Holder, 2010; Wilson et 
al., 2012). Many evaluations of prevention research do find effects on knowledge and 
attitudes, while no effects are present on actual substance use behaviors (e.g., Ghandi et al., 
2007). We argue that all results on all outcome variables should be reported in order to 
adequately assess the robustness of the study findings. 
Reporting on all outcome variables is also important because it is not uncommon that 
prevention efforts sort iatrogenic effects (e.g., Moos, 2005; Sloboda et al., 2009; Verdurmen 
et al., 2003; Welch & Owen, 2002). Possible explanations for iatrogenic effects might lie in 
the content, context or implementation of the prevention program. One could think, for 
instance, of ambiguous effects in different subgroups (Bröning et al., 2012; Ellickson & Bell, 
1990a; Elickson & Bell, 1990b; Stephens et al., 2009; Welch & Owen, 2002), the role of the 
facilitator, or the degree of program fidelity (Ghandi et al., 2007; Gorman et al., 2007; Eisner, 
2009; Welch & Owen, 2002). Other explanations can be the ‘forbidden fruit’ hypothesis, the 
theory of psychological reactance, or the originated awareness. The ‘forbidden fruit’ 
hypothesis underscores a general human tendency to want what we cannot have (e.g., 
Bushman & Stack, 1996). By instigating to adolescents that substance use is off limits, this 
might create a special interest in engagement in substance use behaviors. Closely related is 
the psychological reactance theory of Brehm and Brehm (1981). According to this theory, 
adolescents have a strong need for self-determination. If this feeling of self-determination 
becomes threatened by a prescribed attitude of behavior, the adolescent will experience a 
strong motivation to re-establish the threatened or lost freedom. The persuasive 
communication style often used in prevention programs may subsequently induce adolescent 
in the opposite direction (i.e., boomerang effect). Finally, there is a possibility that prevention 
programs elicit harmful effects, by making adolescents aware of substances and their 
characteristics (Welch & Owen, 2002). By constantly drawing adolescents’ attention to the 
subject of substance use, adolescents may simply be primed to the idea of substance use, 
making it more likely to actually start using.  
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Finally, besides the bias that originates from reporting only the significant positive results, 
some program evaluations conclude that prevention programs have substantial impact based 
on the statistical significance. Further, as stated in the general introduction statistical 
significance does not necessarily mean that the program also has practical relevance 
(Gorman et al., 2007). In order to value a prevention program in terms of practical and 
societal relevance it is important to look at the effect size and to report this. The effect size 
provides insight into the cost-effectiveness of a prevention program, thus if the program costs 
are justified based on the associated practical impact of the program. A lower effect size for a 
universal prevention program might, for instance, be compensated by the fact that many 
people are reached which eventually might lead to a substantial overall impact.  
 
Role of developers and funders  
An important factor in prevention research is the role that developers and funders play in 
prevention evaluations. In contrast to clinical research –in which it is quite common for 
multiple independent researchers to replicate treatment evaluations– substance use 
prevention programs have often solely been evaluated by the developers of the prevention 
program and their staff (Borman et al., 2003; Eisner, 2009; Flay et al., 2005; Ghandi et al., 
2007; Holder, 2010). This is not problematic, if complete transparency on the research 
processes is provided including the disclosure of conflicts of interests (e.g., profits obtained 
from prevention programs or prolonged funding in case of positive evaluations). 
Unfortunately, many journals do not yet require such disclosure statements yet and full 
transparency in research reports is rare (Holder, 2010). In order to value the true merits of a 
prevention program the next logical step would be to regularize program evaluations by 
independent researchers in our field (e.g., Borman et al., 2003). Even more so, since there are 
indications that program evaluations in which the program developers were involved show 
more or stronger effects than prevention programs tested by independent researchers 
(Borman et al., 2003; Eisner, 2009; Ghandi et al., 2007). A possible explanation for this might 
be biased reporting. Yet, it could also be that program developers achieve higher 
implementation quality because they are highly motivated and acquainted with the 
prevention program.  
One example of the role program developers might play in prevention evaluations comes 
from the drug prevention program Life Skills Training (LST: Botvin & Griffin, 2004). The 
program aims to teach drug resistance skills, norms against substance use, and to facilitate 
the development of personal and social skills (e.g., Griffin et al., 2003). Ghandi and 
colleagues (2007) included 19 studies on the effects of LST in their review. According to this 
review, the program developers authored 18 of the 19 evaluations. Program effects were 
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reported in 11 cases at posttest, 7 cases at 1-year follow-up, 1 case at 2-year follow-up, and 1 
case after 2 years. These impact figures were solely based on statistical significance of 
positive outcomes, without accounting for effect sizes or possible neutral or iatrogenic 
effects. Another review on LST in combination with a family orientated program, states that 
the evaluations that were included in the review all used one-sided significance testing 
without a strong rationale (Gorman et al., 2007).  
Another example of the role program developers might play in prevention evaluations 
comes from the family prevention program Triple P (Positive Parenting Program: Sanders et 
al., 2003). Much evidence on Triple P has been collected over the years; with over 200 
publications and many published randomized trials mostly in favor of Triple P. Recently, 
Wilson and colleagues (2012) conducted a systematic review and meta-analyses on the 
Triple P parenting program. They focused on RCTs with child-based outcomes and used the 
PRISMA guidelines to systematically study all possible biases in the existing evidence 
(Liberati et al., 2009). They included 33 eligible RCTs in their systematic review and 23 in 
their meta-analysis. Triple-P affiliated personnel authored 32 out of the 33 RCTs. Wilson and 
colleagues (2012) concluded that there was substantial selective reporting bias. Also, they 
concluded that none of the trials were registered a priori and no study report mentioned pre-
specified outcome measures or presented power calculations on the outcome measures. 
Further, only two of the 33 study reports included conflict of interest statements, even though 
the developers receive royalty payments for sales of training and materials of Triple P 
(Sanders et al., 2011; Wilson et al., 2012). A final shortcoming, according to Wilson et al. 
(2012) concerns the systematic lack of program effects on the long-term. Only five program 
evaluations included comparisons beyond the duration of the intervention. Sanders and 
colleagues (2012) argue in their reply to the review of Wilson et al. (2012) that the firm 
conclusions made in the review are not in line with the presented evidence. For further 
discussions and comments we refer to Sanders et al. (2012).  
Although we argue that the role of developers and funders might play a role in the 
(internal or external) validity of program evaluations and that one should be critical in 
appreciating effectiveness claims, we make no inferences about the actual effectiveness of 
the prevention programs mentioned (e.g., LST and Triple P). It is very well possible that these 
programs do sort beneficial effects. Nevertheless, we argue that substantial improvements can 
be made with respect to the evidence in favor or against certain prevention programs.  
 
Transparency of the HSD effectiveness study 
Within the HSD effectiveness trial we followed the CONSORT statement and tried to be 
as transparent as possible in our research reports. Beforehand, we registered the trial in the 
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‘Nederlands Trialregister (NTR1516)’ and subsequently formulated and registered the primary 
outcome measures. All these measures were reported on in Chapter IV. Besides the trial 
registration we published a study protocol (see Chapter III) in the starting phase of the HSD 
effectiveness trial, in which the design and procedure was elaborated on. We also addressed 
the analytic procedure and other CONSORT related issues (e.g., eligibility criteria, sample 
size, randomization) in this study protocol. We analyzed our data according to the intention-
to-treat principle (cf. CONSORT) and followed the procedure as mentioned in the study 
protocol. Finally, we corrected for multiple outcome measures (i.e., Bonferroni correction) to 
address the possibility of finding results by chance.  
With respect to the role of funders and developers, the HSD effectiveness trial was funded 
by a grant from the Dutch Ministry of Health, Welfare, and Sport. The same ministry is also 
the grant provider of the development and dissemination of the HSD program. Despite their 
financial role, the ministry had no part in the implementation of the effectiveness trial or in 
the reports on the program effects. In contrast, the HSD effectiveness trial was commissioned 
by and carried out in collaboration with the program developers’ institute. Yet, independent 
researchers carried out the actual research activities and the analyses and they decided on 
the program evaluations. In order to protect research independency, an agreement on 
freedom of publicity was made between the program developers’ institute and the research 
team of the Radboud University Nijmegen. Conclusively, it is always a team effort to be as 
transparent as possible. The willingness of the program developers’ institute to be transparent, 
despite possible (negative) consequences, should be applauded. Their stance made it 
possible to set up a transparent trial leading to important insights on the HSD prevention 
program. 
 
Limitations 
A randomized controlled trial is the best design to evaluate the effects of a prevention 
program. However, the RCT design is also not perfect, or a cure-all, and can still be subject 
to flaws. The general limitations of our current RCT of the HSD prevention program will be 
discussed in random order. For the study-specific limitations we refer to the limitations 
presented in the relevant chapters.  
First of all, selection processes related to inclusion and subsequent randomization might 
have impaired the external validity of our RCT. Before we started the study, approximately 
60% of all secondary schools conducted HSD activities. We only invited schools that had no 
experiences with HSD in the previous two years. It might be that these schools have different 
characteristics than the schools that conduct HSD prevention activities. Another point 
concerns the selection bias that is present due to the voluntarily sign up for the HSD 
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effectiveness trial. It is unknown whether the HSD program would sort different effects in the 
schools that were not approached or refused to take part in our study. The participating 
schools might not be representative for all secondary schools in the Netherlands in that they 
may differ in characteristics (e.g., more or less activities on substance use: Holder, 2010). 
Selection processes might thus limit the generalizability of our study results. Nevertheless, 
although we could not test if selection processes occurred, we have no reason to assume that 
there were systematic differences with respect to size, region, or educational level between 
invited schools that signed up or declined.  
Secondly, the data used in this thesis is derived from self-reports, which might have lead 
to measurement errors. Two perspectives can explain possible measurement errors in self-
reports on substance use, namely a situational and a cognitive perspective (Brener et al., 
2003). The situational perspective concerns the influence of the social environment, which 
might lead adolescents to give socially desirable answers. To avoid social desirability and 
optimize measurement validity we guaranteed full confidentiality to our participants (Del 
Boca & Darkes, 2003; Dolcini et al., 1996; Koning et al., 2009). The cognitive perspective 
concerns the cognitive or internal processes that might influence the self-reports. Adolescents 
might over- or underestimate their substance use behaviors in that they can not exactly recall 
what they have been using in a certain period (Engels et al., 1997). We therefore asked 
adolescents if they ever tried a specific substance, which one might expect participants to 
reliably recall. Also, we used short time intervals in order to reduce recall bias (Engels et al., 
1997; Parra et al., 2003). Although objective measures are still preferred, this was obviously 
not feasible in a large study such as the current one. 
Thirdly, schools were the unit of randomization in our RCT. This resulted in imbalances 
between study conditions on age and level of education at baseline. Subsequently, we 
adjusted for these potential confounding variables in all our analyses. However, the 
imbalance of educational level between conditions at baseline was substantial (i.e., more 
highly educated adolescents in the control group). Even though we adjusted for this observed 
imbalance, it is not certain that this approach sufficiently corrected for all confounding 
influence of this imbalance. If not, program effects would be harder to find since students of 
lower educational tracks generally use earlier and more often compared to students of higher 
educational tracks (Verdurmen et al., 2012). Nevertheless, our lack of findings on program 
interactions with education level substantiates our conclusion that the HSD program is not 
effective as it is currently delivered.  
Fourthly, adolescents who retained in our study were more likely to pursue a high 
education level than those lost to follow-up. However, besides school withdrawal, attrition 
was limited and not related to condition. Also, we analyzed all participants in the condition 
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to which they were allocated. Therefore, it seems unlikely that our attrition affected study 
conclusions. Finally, there is a possibility that the study was slightly underpowered in order 
to detect small effects for alcohol and tobacco use due to our selection of never users at 
baseline. However, with a more lenient selection (i.e., not weekly drinkers and not daily 
smokers) and sufficient power we also did not find any effects of the HSD program.  
 
Closing statement 
We must stress that the HSD program as it is currently implemented does neither show 
point-prevalence nor developmental effects. In trying to prevent early adolescents from 
substance use, it is important to determine what possible effective ingredients of prevention 
programs are that could lead to different results. Based on our results, we cannot infer 
whether the program, the implementation, or both the program and implementation need 
adjustment. Despite this inability to make firm conclusions, it seems obvious that 
improvements can be made. A constant process of reinvention, adaptation, and 
(re)evaluation is necessary to keep prevention programs optimal and up to date and in that 
regard the HSD program development still can gain a lot. By including such a continuous 
evaluation process as a standard component of prevention program development, the 
likelihood of insufficiently reflecting up to date scientific and practical knowledge diminishes 
and the likelihood of reaching substantial program effects increases.  
Clearly, the substance use prevention field can benefit from a priori trail registrations and 
transparency in research processes. Readers should be critical in appreciating claims about 
effective prevention programs, because widely implemented prevention programs are often 
mistakenly assumed to be effective, due to biased significance testing, not incorporating 
information about effect sizes, or biased reporting of significant versus non-significant 
findings. The more scientific journals require guidelines to be followed (e.g., the CONSORT 
Statement), the more authors will be forced to be transparent about their research practices. 
Also, independent evaluations of prevention programs should be stimulated to a greater 
extent or should even be made obligatory before prevention program are listed as effective 
(e.g., Dutch database effective youth interventions (NJI), List of exemplary and promising 
prevention programs of the U.S. Department of Education).  
Although prevention efforts aim to reduce risk behaviors, it is not uncommon that 
preventive efforts sometimes sort neutral or iatrogenic effects. Unfortunately, such 
unexpected findings are frequently ignored in prevention program evaluations. In our opinion 
this is a missed opportunity, because these effects can provide relevant information on 
effective components, populations that should be targeted, and working mechanisms. 
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Part I I :  Under influence of your personality 
The identification of risk factors that predict early adolescent substance use initiation and 
development provides the basis for the development of effective prevention programs. One 
understudied risk factor for adolescent substance use concerns the role of specific personality 
traits (i.e., anxiety sensitivity, hopelessness, sensation seeking, and impulsivity) that have 
previously been related to high and problematic substance use behaviors in older samples. 
Thus, the aim of part II of this thesis was to increase the knowledge on the role of these 
personality traits as risk factors for early adolescent substance use initiation and development. 
In this final chapter, we will provide a separate summary and discussion of the main findings 
for this part (see Table II). Additionally, attention will be paid to general limitations of the 
presented studies, together with implications for future research and prevention. 
 
Summary of the main f indings 
Chapter VI. This chapter describes a cross-sectional study among 3,783 early adolescents 
aged 11-15 years. In this study, we addressed the question whether the personality traits of 
the Substance Use Risk Profile Scale (SURPS) would be related to the lifetime prevalence and 
age of onset of alcohol, tobacco, and marijuana use, and to polydrug use in early 
adolescence. The main findings showed that hopelessness and sensation seeking were 
indicative of ever-used alcohol, tobacco or marijuana and for the use of more than one 
substance. Furthermore, individuals with higher levels of hopelessness had a higher chance 
of starting to use alcohol or marijuana at an earlier age, but highly anxiety sensitive 
individuals were less likely to start using alcohol at a younger age. We concluded that early 
adolescents who report higher levels of hopelessness and sensation seeking seem to be at 
highest risk for an early onset of substance use and poly substance use. 
Chapter VII. This chapter reports a longitudinal study among 758 early adolescents (aged 
11-14 at baseline) with no prior substance use experience at baseline. The role of the SURPS 
personality traits on adolescent substance use was studied with both a variable- and person-
centered approach. In the variable-centered approach, the key question concerned whether 
the SURPS personality traits would predict the onset of alcohol, tobacco, and marijuana use 
in early adolescence. Our main findings indicated that hopelessness and sensation seeking 
were predictive of having ever used alcohol and tobacco. Also, sensation seeking was 
predictive of having ever used marijuana. 
In the person-centered approach, we addressed the question whether different personality 
subgroups could be identified, and whether these subgroups would be predictive of 
substance use onset. We identified three different personality subgroups for boys (i.e., 
resilients, internalizers, and externalizers) and two for girls (i.e., resilients and internalizers). 
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Further, the main findings showed no differences in substance use between the different 
subgroups for both boys and girls. We, therefore, concluded that the separate personality 
traits seem more relevant in predicting the onset of substance use compared to the 
personality subgroups.  
 
Table I I  
Summary of the main findings of part II of the current thesis 
Finding Chapter 
  
Adolescents who reported higher levels of hopelessness and sensation seeking were more 
likely to have ever used alcohol, tobacco, marijuana or more than one substance. 
VI 
  
Adolescents with higher levels of hopelessness had a higher chance of starting to use alcohol 
or marijuana at a younger age. In contrast, highly anxiety sensitive adolescents were less 
likely to start using alcohol use at a younger age. 
VI 
  
Adolescents with no prior substance use experience were more likely to initiate alcohol and 
tobacco use when they reported higher levels of hopelessness. Also, they were more likely to 
initiate marijuana use when reporting higher levels of sensation seeking. 
VII 
  
Three different personality subgroups for boys (i.e., resilients, internalizers, and externalizers) 
and two for girls (i.e., resilients and internalizers) were identified on the basis of the SURPS 
personality traits constellations. 
VII 
  
Adolescents from the different personality subgroups did not differ from each other with 
respect to alcohol, tobacco, and marijuana use.  
VII 
  
During early adolescence, there is a dynamic interplay between sensation seeking and 
impulsivity on the one hand and alcohol and tobacco use on the other hand. In contrast, no 
reciprocity was present between anxiety sensitivity and substance use and only one 
reciprocal relationship was present between hopelessness and alcohol use. 
VIII 
  
 
Chapter VIII. This last chapter describes a 4-wave longitudinal study among 1,068 early 
adolescents aged 11-14 at baseline. This study examined whether reciprocal relationships 
were present between the SURPS personality traits and substance use in early adolescence. 
The study results indicated that sensation seeking and impulsivity show the strongest 
reciprocal associations with substance use during early adolescence. In contrast, no 
reciprocity was present between substance use and anxiety sensitivity, and only one 
reciprocal relationship was present between substance use and hopelessness in the 4-wave 
longitudinal design. We concluded that it is important to acknowledge the mutual influence 
between certain personality traits and substance use, especially where it concerns early 
adolescents’ sensation seeking and impulsivity.  
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Reflection on the main f indings 
The chapters in part II of this thesis confirmed that it is relevant to consider the role of the 
SURPS personality traits in explaining substance use in early adolescence. In the following 
section, we address what the findings added to the existing knowledge, and what the 
reciprocal influence between the SURPS personality traits and substance use is. In the section 
that follows, we will take a more in-depth perspective with regard to the SURPS personality 
traits. We acknowledge that there is a debate in the personality literature on what traits 
should be considered personality variables. It is beyond the scope of the present thesis to go 
in to this topic in more detail, but for the sake of clarity we will refer to the SURPS traits as 
personality traits in the present thesis.  
 
Onset of substance use 
Previous studies investigating the role of the SURPS personality traits on substance use 
mainly focused on more advanced levels of (alcohol) use (e.g., Chassin et al., 2002; Colder et 
al., 2002; Cooper at al., 1995; Flory et al., 2002; Jackson et al., 2000; Loukas et al., 2000; 
Otten et al., 2008a). The present thesis extends this knowledge by demonstrating that the 
SURPS personality traits are not only indicative of already established using patterns in 
adolescents and adults (e.g., Sher et al., 2000), but are also associated with the onset of 
alcohol, tobacco, and marijuana use in early adolescence. For this particular age group, we 
found that especially hopelessness and sensation seeking are indicative of an early onset of 
substance use. Not only did we find that the SURPS personality traits can be indicative of 
onset of alcohol, tobacco, and marijuana use, we also established that the mutual influence 
between the personality traits and substance use is important. In the following subsections, 
we present a summary for each SURPS personality trait, in which relate our findings to other 
published research on this topic.  
 
Anxiety sensitivity 
Previous findings on anxiety sensitivity and substance use in already using samples 
showed that anxiety sensitivity relates to increased levels of drinking and problem drinking 
(e.g., Conrod et al., 1998; Krank et al., 2011; Schmidt et al., 2007; Stewart et al., 1995). Also, 
anxiety sensitive individuals tend to use in order to escape from negative emotions or anxiety 
symptoms. These findings seem to indicate that actual experience with substance use would 
set in the risk for substance related problems, as anxiety sensitive individuals only then learn 
to appreciate the relieving characteristics of substances. In line with this thought, we must 
conclude that anxiety sensitivity does not play an important role in the onset of substance use 
in early adolescence. Although we did find a negative cross-sectional association between 
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anxiety sensitivity and alcohol use, we could not substantiate this link in our longitudinal 
results. Also, there was no bi-directionality in relations between anxiety sensitivity and 
substance use. It seems likely that changes in anxiety sensitivity levels become more apparent 
after more exposure to substance use, thus it could very well be that anxiety sensitivity 
becomes more important in subsequent using phases, when adolescents are older and have 
had more experience with use. This notion is substantiated by prior research in that 
personality traits concerning negative emotionality mainly predict escalating trajectories of 
use (Chassin et al., 2002; Colder et al., 2002). 
 
Hopelessness 
In previous studies, hopelessness was primarily found to be predictive of a progression 
into substance misuse (e.g., Conrod et al., 1998; Jackson & Sher, 2003; Krank et al., 2011; 
Schmidt et al., 2007; Stewart et al., 1995). Also, hopelessness relates to sensitivity for 
analgesic properties of substance use in order to cope with negative thoughts or emotions 
(Conrod et al., 2000). As would be expected with anxiety sensitivity, these findings seem to 
suggest that the role of hopelessness would become more important after experiencing the 
analgesic characteristics of different substances. However, in our study we found that 
hopelessness already plays a role in the onset of substance use. A third variable explanation 
might account for this finding. Early childhood problems (e.g., family violence, unorganized 
family environments, antisocial behavior) can lead, for instance, to both negative affect (e.g., 
Reinherz et al., 2003) and an early onset of substance use (e.g., Dishion et al., 1999). The 
existing relationship between hopelessness and the onset of substance use might then be the 
result of the fact that early childhood adversity can affect the development of personality 
traits, and subsequent engagement in problem behaviors (Akse et al., 2004; Hale III et al., 
2008). Although hopelessness was especially relevant for the onset of alcohol and tobacco 
use in our unidirectional model (presented in Chapter VII), it played a far less important role 
in explaining alcohol and tobacco use in the bi-directional model (presented in Chapter VIII). 
There might be methodological issues (e.g., latent or observed modeling of personality traits, 
different outcome variables, different target groups) that explain the differences in findings on 
hopelessness between the unidirectional and bidirectional model. However, it could also be 
that in this particular age group hopelessness is related to the initiation of alcohol and 
tobacco use and not so much with the continuation of use. Individuals who report high levels 
of hopelessness might experience a less intense incentive to not use substances, and might 
therefore be more likely to initiate use. Or they might not experience immediate reinforcing 
effects of first substance experiences, and maybe they only learn the soothing effects of 
different substances when use levels increase and stabilize (Conrod et al., 2000). This might 
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explain why, after initiation, hopelessness is not that important in the early phases of 
substance use. 
 
Sensation seeking 
Sensation seeking is associated with elevated drinking, an increased risk for early and 
heavy alcohol use (Castellanos-Ryan et al., 2011; Krank et al., 2011; Shall et al., 1992; Sher 
et al., 2000; Shin et al., 2012), onset of smoking (De Leeuw et al., 2011), established smoking 
(Sargent et al., 2010), and marijuana use (Arnett, 1994). The psychomotor stimulant theory, 
which explains why sensation-seeking individuals seem especially sensitive for euphoric and 
intoxicating effects of substances, can explain this heightened risk for subsequent and heavy 
use (Conrod et al., 2000). However, our results suggest that sensation seekers are already at 
risk for an early onset of substance use, thus before actual use has taken place. It might be 
that sensation seekers attribute euphoric and intoxicating characteristics to different 
substances even before they actually initiate use, and are therefore more likely to engage in 
substance use behaviors. Also, experimenting with different substances might be especially 
attractive for sensation seeking adolescents, in that these are the kind of novel experiences 
sensation seekers strive for. Our bi-directional results seem to underline the robustness of 
sensation seeking as a risk factor for subsequent substance use engagement, even more so 
since substance use seems to elevate levels of sensation seeking. It might be that substance 
use enhances the dopamine-related biochemical mechanisms leading to higher levels of 
sensation seeking, making adolescents even more vulnerable for subsequent substance use. 
Another explanation might be that sensation-seeking adolescents perceive the thrill of 
substance use as positive and exciting (Conrod et al., 2000), which in turn will evoke more 
sensation seeking behavior.  
 
Impulsivity 
While impulsivity is previously related to an increased risk for early alcohol and drug 
(mis)use (Kotov et al., 2010; Krank et al., 2011; Pulkkinen & Pitkänen, 1994; Shin et al., 
2012; Walther et al., 2012), we could not substantiate a significant role of impulsivity in our 
results. In the literature, impulsivity covers a wide range of definitions and concepts (Acton, 
2003; Evenden, 1999); dysfunctional impulsivity, motor and cognitive impulsiveness, and 
venturesomeness (i.e., adventurous) are just some of the many examples. Although 
impulsivity is a multidimensional construct, neurobiological theories suggest a two-factor 
model including reward seeking (i.e., sensation seeking) and disinhibition (i.e., unplanned 
behavior) to be most relevant for substance use behaviors (Dawe et al., 2004; Goldstein & 
Volkow, 2002; Jentsch & Taylor, 1999; Robinson & Berridge, 2003). These theories suggest 
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that the onset of substance use is related to increased dopaminergic activity in the 
mesolimbic reward system, and that substance use maintenance is related to a lack of 
inhibitory control (Flory & Manuck, 2009). Impulsivity, according to these theories, then 
would become important for subsequent substance use after use has started. Our 
bidirectional results substantiate this assumption, in that first experiences with substance use 
play an important role in the development of impulsive behavior and its subsequent role in 
substance use behaviors. Some scholars argue that impulsive individuals are more 
susceptible to the acute and rewarding effects of substances (Perkins et al., 2008), and are, 
therefore, more at risk for subsequent substance use behaviors after experiencing such 
rewarding effects at the start of use. Moreover, previous studies indeed show that alcohol and 
tobacco use make individuals more susceptible for disinhibition traits, like impulsivity (De 
Wit, 2009; Dinn et al., 2004; Thoma et al., 2011; Zernicke et al., 2010). 
 
Organization of personality traits 
Although the presented studies in part II of this thesis extend our understanding of the role 
of the SURPS personality traits on substance use in early adolescence, we acknowledge that 
this relationship is more complex than examined in this part of the thesis. To do justice to this 
conceptual complexity, in the next sections, we will examine in more detail how the SURPS 
personality traits might relate to other personality classifications. In addition, we will 
elaborate on the stability of the SURPS personality traits, the identification of the SURPS 
personality subtypes and how the SURPS personality traits relate to other factors in explaining 
substance use in early adolescence.  
 
SURPS in relation to other personality classifications 
The SURPS personality classification is just one of the many possible personality 
classifications. Other well-known personality classifications are the five factor models (e.g., 
NEO-FFI: Costa & McCrae, 1992), Gray’s theory of brain functions and behavior (BIS/BAS: 
Gray, 1981), and models on temperament (e.g., TCI: Cloninger, 1998). The five factor models 
measure general and broad personality characteristics, defined as extraversion, emotional 
stability, agreeableness, conscientiousness, and openness (e.g., Costa & McCrae, 1992). 
According to Woicik and colleagues (2009) emotional stability is negatively related to 
hopelessness, anxiety sensitivity, and impulsivity. Extraversion relates negatively to 
hopelessness and both extraversion and openness relate positively to sensation seeking. 
Although the SURPS personality traits are related to such broader personality characteristics, 
they show stronger relations with more extended personality measures as the anxiety 
sensitivity index (ASI: Peterson & Reiss, 1992). Sensation seeking is, for instance, related to 
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measures of extraversion and openness, but relates more strongly to scales measuring 
venturesomeness (Eysenck & Eysenck, 1978; Woicik et al., 2009). The literature on the 
relationships between the five factor models and alcohol use shows low conscientiousness, 
high extraversion, and low emotional stability to be risk factors for different drinking variables 
(e.g., Caspi et al., 1996; Knyazev et al., 2004; Ruiz et al., 2003; Stewart et al, 2001). The few 
studies that investigated the role of the five factor models on lifetime smoking in adolescence 
found extraversion and openness to be risk factors for lifetime smoking. In contrast, 
conscientiousness, agreeableness, and emotional stability seem protective factors (Harakeh et 
al., 2006; Otten et al., 2008a). Our results are in line with these latter findings, considering 
that sensation seeking is more strongly related to extraversion and openness and hopelessness 
is at the opposite end of emotional stability. In sum, there seems to be some overlap between 
the five factor models and the SURPS personality traits. However, the SURPS traits explain 
additional variance over the five factor models, providing evidence of incremental validity 
(Krank et al., 2011).  
Another personality classification concerns Gray’s theory of brain functions and behavior 
(BIS/BAS: Gray, 1981). This theory assumes two dimensions of personality, the behavioral 
inhibitions system (BIS) and the behavioral approach system (BAS). These two systems 
correspond to the sensitivity for environmental cues by specific neurological systems. The BIS 
assumingly regulates aversive motivation and is sensitive for cues of punishment and 
nonreward, and might therefore be responsible for negative feelings. In contrast, the BAS 
regulates the appetitive motivation and is sensitive for cues of reward and nonpunishment, 
which might lead to the experience of positive feelings. Individuals with greater BIS are more 
prone to anxiety and individuals with a greater BAS are more prone to engage in goal-
directed behavior and positive emotions. Research showed that greater BAS related to 
alcohol and drug use, with strongest influence for the subscale fun seeking (e.g., Franken & 
Muris, 2006). Our findings that sensation seeking is most important for substance use in early 
adolescence concurs with these findings, considering that the fun seeking scale of the BAS 
measures includes items similar to those of sensation seeking.   
Finally, there are personality classifications that are based on temperament, like the 
temperament and character inventory (TCI: Cloninger, 1998). Cloninger argues that there are 
three partly genetically determined and stable traits, namely novelty-seeking (NS), harm-
avoidance (HA), and reward dependence (RD). According to Cloninger (1998), NS addresses 
sensitivity towards novel and attractive stimuli, HA reflects the sensitivity for aversive cues, 
and RD concerns the sensitivity for relief of reward or punishment. Research on the role of 
the TCI subscales on substance use indicates that especially NS is predictive of substance use 
(e.g., George et al., 2010; Howard et al., 1997). The SURPS personality traits also show some 
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overlap with traits of temperament (TCI: Cloninger, 1998). NS, for example, concerns the 
tendency to actively respond to new stimuli and thus reflects elements of impulsivity and 
sensation seeking.  
Conclusively, the SURPS personality traits are useful for the identification of individuals 
who are at risk for initiation and continuation of substance use. One aspect that becomes 
clear from all mentioned personality classifications is that an active sensitivity for new and 
exciting situations seems to put adolescents at highest risk for an early onset of substance use.  
 
Stability of the SURPS 
Besides different views on the best personality classification, there is also a debate within 
the literature on the stability of personality traits. There is a rough distinction between 
personality traits that are presumed to be stable (i.e., core traits), and traits that are presumed 
to be context dependent (i.e., surface traits). Some scholars argue that personality traits like 
those of the five factor models or models of temperament reflect stable traits (e.g., McCrae & 
Costa, 1996). They argue that these traits are strongly based on genetic differences and that 
they are highly immune for environmental influences. In contrast, more malleable 
characteristics, like self-concept are highly influential by contextual circumstances and 
therefore, less stable. Although most researchers acknowledge the usefulness of such a 
distinction, there are also scholars that adhere to a more nuanced representation. They argue 
that ‘stable’ traits can be affected by environmental influences and that some ‘unstable’ traits 
are just as much influenced by genetic differences as the presumed stable traits (e.g., 
Asendorf & Van Aken, 2003). The SURPS personality traits concern lower-order (i.e., narrow) 
personality factors of broader personality measures and they capture neurotic tendencies and 
deficits in behavioral inhibition (Woicik et al., 2009). Therefore, one might argue that the 
SURPS personality traits are best classified as ‘stable’ traits.  
Roberts et al. (2006) found in their meta-analysis that the mean level of personality traits 
changed across the life course, especially during adolescence. In general, it is found that 
one’s personality type is only moderately stable in childhood (e.g., Hart et al., 2003) and 
adolescence (e.g., Akse et al., 2007). Moreover, research on age trends in personality 
development shows that late childhood and adolescence are key periods for changes in 
personality traits (Soto et al., 2011). These findings indicate that personality traits are 
susceptible to internal and external influences during these periods. It thus seemed likely that 
the SURPS personality traits are also susceptible to changes over time. Our stability paths of 
the cross-lagged models presented in Chapter VIII substantiate this presumption, in that these 
show only moderate stability of the four personality traits during early adolescence (estimates 
ranging from .49 to .75). These findings are congruent with the scholarly arguments that core 
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traits, like the SURPS personality traits, are strongly influenced by genetic differences but that 
they are affected by environmental factors as well. Our findings on impulsivity provide 
probably the clearest example of these processes. Genetic differences might be responsible 
for deficits in behavioral disinhibition. However, contextual influences (i.e., substance use 
experiences) might influence this predisposition by strengthening the original deficit.  
 
Personality profiles 
Our main goal with respect to the person-centered analyses was to investigate whether 
different subgroups of individuals could be identified based on constellations on the four 
SURPS personality traits (for more details on the person-centered approach we refer to 
Chapter VII). Based on the typology of Block and Block (1980), we anticipated one well-
adapted group (i.e., low on al four traits), one group high on hopelessness and low on 
sensation seeking, and one group high on sensation seeking and low on hopelessness. In line 
with our hypotheses, we identified three personality subgroups for the entire sample: one 
group low on all personality traits (i.e., the resilients), one group high on hopelessness and 
low on sensation seeking (i.e., the internalizers), and a final group low on hopelessness and 
high on sensation seeking (i.e., the externalizers). Considering that the SURPS personality 
profiles are only moderately stable in early adolescence, one might question if the personality 
profiles remain stable over this time period. We could not identify similar personality profiles 
20 months later, indicating that the profiles are not stable over time. As mentioned before, 
the stability paths in our bidirectional model also suggest that this is the case. Looking at the 
ages at T1 (M = 12.88, ranging from 11-14 year) and the ages at T2 (M = 14.55, ranging from 
13-16 year) we think that the transition from pre-adolescence to adolescence is an important 
factor to explain this ‘instability’ (Akse et al., 2007; Hart et al., 2003). Moreover, anxiety 
sensitivity increased while the other three personality dimensions decreased significantly. The 
classification thus seems age dependent and we must accept the idea that the three classes 
are relevant within our age sample and possibly irrelevant in different age samples. 
Our additional analysis indicated that different subgroups were present for boys and girls. 
Although the same three personality subgroups were identified for boys, only two of these 
subgroups were present for girls (i.e., resilients and internalizers). Overall, behavioral 
differences are present between boys and girls (e.g., Grant et al., 2004; Stinson et al., 2005), 
in that girls are more likely to report internalizing symptoms and boys are more likely to 
report externalizing symptoms (e.g., Angold et al., 2002; Hoffman & Su, 1997; Wade et al., 
2002). Given these behavioral sex differences, it seems plausible to find different subgroups 
for boys and girls. In concordance with the literature, we only found an externalizing 
subgroup for boys. However, an internalizing profile was present for both boys and girls, 
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indicating a subgroup of boys with internalizing symptoms to be present in our sample. Since 
boys are believed to engage in more and more emotion-distracting behaviors during 
adolescence (Piko, 2001), it would be interesting to examine how this particular subgroup 
evolves over time. 
In relation to substance use, we expected that a resilient personality profile would have a 
protective effect for early onset of substance use in contrast to having an internalizing or 
externalizing personality profile. Also, we expected externalizing adolescents to be at higher 
risk for an early onset of substance use, compared to resilient and internalizing adolescents. 
In contrast to these expectations, we did not find any differences between the different 
personality profiles. This does not mean that the personality traits are more important or 
informative than the personality profiles. It might be that the identified subgroups are not 
distinctive for the onset of substance use. However, it very well might be that the identified 
profiles are distinctive for other substance related behaviors (e.g., escalation of use) or for 
other risk behaviors, like delinquency.  
 
Proposed model of SURPS personality traits and onset of substance use 
The present thesis established that most SURPS personality traits are important risk factors 
for an early onset of substance use in adolescence. However, more processes are likely to be 
involved and we expect the SURPS personality profiles to be embedded in a broader network 
of factors that influence substance use behaviors in early adolescence. The fact that the 
personality traits are far from robust stable traits during this time period substantiates this 
idea. Based on the findings of this thesis and prior knowledge, we propose a model on the 
SURPS personality traits in explaining (the onset of substance use) in adolescence. First of all, 
based on our longitudinal results we believe that especially hopelessness and sensation 
seeking influence the onset of substance use in early adolescence. Moreover, based on our 
results of the bidirectional models, we believe that there is a transactional process going on 
between sensation seeking and impulsivity and substance use experiences during this time 
period. Further, we suggest that this transactional process will continue into late adolescence 
when the using levels of different substances increase and stabilize. We expect that the 
(transactional) role of hopelessness and anxiety sensitivity will become more important in this 
later phase of adolescence. Conclusively, we argue that a transactional developmental model 
will best describe the (co)development of substance use behaviors and SURPS personality 
traits over time (see Figure I).  
Second, based on prior knowledge, we suggest that the onset of substance use and the 
development of the SURPS personality traits are influenced by social processes and its 
interactions over time. It is well known that external influences like community, parents, 
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friends and peers influence adolescent substance use behaviors (e.g., Bahr et al., 2005; Bot et 
al., 2005; De Vries et al., 2003; Engels et al., 2004; Harakeh et al., 2004; Hemovich et al., 
2011; Newburn & Shiner, 2001; Otten et al., 2008b; Overbeek et al., 2011; Wood et al., 
2004). Parents can, for example, directly (e.g., alcohol-specific rules or imitation) or 
indirectly (e.g., by forming attitudes and norms) influence substance use behaviors. Also, 
there are indications that parents adjust their parenting processes to the temperament and 
personality characteristics of their child (Shaffer, 1996) and that different personality 
characteristics elicit different parenting practices (Lange, 2006). Friends and peers might 
influence substance use behavior by peer pressure, providing opportunities or by setting 
norms (e.g., Engels et al., 2004; Van Hasselt et al., 2010). In general, adolescents are more 
likely to start using a specific substance when more of their friends or peers use (e.g., Bot et 
al., 2005; De Vries et al., 2003; Engels et al., 2004; Otten et al., 2008b; Overbeek et al., 
2011). Also, selection and influence processes are likely to occur between personality 
characteristics and friends and peers (e.g., Donohew et al., 1999; Snijders et al., 2007). In 
sum, the adolescents’ social environment plays and important role in the development of 
substance use behaviors and personality traits, and in turn the development of both substance 
use and personality will influence the adolescents’ social environment (see Figure I). 
 
F igure I .  Proposed model on SURPS personality traits and (onset of) substance use in 
adolescence 
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Conclusively, it should be noted that this model requires further refinement and testing 
before any definite conclusions can be drawn. However, we hope that the model can serve 
as an inspiration for future research and theory building with respect to the SURPS 
personality traits.  
 
Limitations 
The general limitations with respect to the presented studies in the second part of the 
current thesis will be discussed. For the study-specific limitations we refer to the limitations 
presented in the relevant chapters.  
First of all, we used a translated version of the Substance Use Risk Profile Scale (SURPS: 
Woicik et al., 2009). We translated the SURPS in Dutch ourselves, since we could not locate 
a published Dutch translation in prior research. Based on factor analyses we had to revise the 
original structure of the SURPS by deleting two of the original items (i.e., ‘I feel that I’m a 
failure’ and ‘I feel I have to be manipulative to get what I want’). This might have resulted in 
differences between our research and research that included the original 23 items. Moreover, 
it is possible that some meaning of the original items got lost in translation or that some items 
are culturally sensitive. For instance, Dutch adolescents might perceive the original item ‘I 
would enjoy hiking long distances in wild and uninhabited territory’ as somewhat strange, 
since hiking in wild and uninhabited territories is not feasible in the Netherlands. Another 
issue with respect to the translated and adapted SURPS measure concerns the suppression 
effect of impulsivity in Chapter VII. Based on this classical suppression effect one might argue 
that the four-factor model of the SURPS is less suited for examination of the onset of 
substance use compared to more advanced substance use behaviors. However, it also could 
be that the suppression effect is due to sample characteristics. It might be that the suppression 
effect confines to the present sample (i.e., Dutch early adolescents) or to samples with no 
prior substance use experience. Future prospective research in early adolescence is necessary 
to clarify the origin of this suppression effect.  
A second limitation of the present thesis concerns the generalizability of our results. 
Caution is warranted when generalizing our results to other populations. We conducted our 
study in the Netherlands, a country in which laws and norms regarding substance use are 
relatively liberal. Also, the actual substance use in adolescence is high compared to most 
other countries. It seems plausible that the norms and patterns of substance use of the 
Netherlands influenced the study outcomes. In line with this point, there are many factors 
that influence personality development or substance use trajectories. For instance, behavioral 
differences are present between boys and girls (e.g., Grant et al., 2004; Stinson et al., 2005). 
Girls are more likely to report internalizing symptoms and boys are more likely to report 
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externalizing symptoms (e.g., Angold et al., 2002; Hoffman & Su, 1997; Wade et al., 2002). 
Also, more boys report substance use compared to girls and boys generally report more 
excessive use (e.g., Verdurmen et al., 2012). Also, it is well known that external influences 
like community, parents, friends and peers influence adolescents’ personality development 
and substance use behaviors (e.g., Bahr et al., 2005; Bot et al., 2005; De Vries et al., 2003; 
Donohew et al., 1999; Engels et al., 2004; Harakeh et al., 2004; Hemovich et al., 2011; 
Lange, 2006; Newburn & Shiner, 2001; Otten et al., 2008b; Overbeek et al., 2011; Shaffer, 
1996; Snijders et al., 2007; Wood et al., 2004). Although, we controlled for sex and 
education, it is still unclear if the social context could explain additional variance in the 
personality traits or substance use. Finally, the generalizability of our study results may be 
compromised due to attrition. It might, for instance, be that adolescents who were retained in 
our study show different characteristics than those who dropped out. In that case, our results 
will only apply to the adolescents who were retained in the study.   
  
Implications for future research 
The studies presented in this part of the present thesis increased our knowledge on the 
role of the SURPS personality traits as risk factors for early adolescent substance use initiation 
and development. Despite this acquired knowledge, there are still aspects that need to be 
addressed. Below we will address several aspects concerning the role of the SURPS 
personality traits in substance use behaviors, which in our opinion should be focused on in 
future research.  
First of all, we focused on the relationship between the SURPS personality traits and 
substance use behaviors in a sample of early Dutch adolescents. As stated before, Dutch laws 
and norms regarding substance use are liberal and substance use in early adolescence is 
quite common. It would be interesting to investigate if the SURPS personality traits explain 
the onset of substance use in early adolescents in a similar or different fashion among 
adolescents from other countries or cultures. Even more so, since there are indications that 
the sensitivity of the SURPS in relation to substance use behaviors is culturally dependent 
(Siu, 2011). Although the factor structure of the SURPS could be established in a sample of 
Chinese adolescents, the different traits could not differentiate substance users from non-users 
in this Chinese sample. Although, there might be other processes that could account for this 
finding (e.g., the relative impact of environmental factors), more research is needed to 
establish the cross-cultural usefulness of the SURPS. In line, it would be worthwhile to 
investigate whether the identified personality profiles are also present in other samples (e.g., 
different cultures and ages) and to disentangle what the relative roles of the different traits are 
in the identified personality subgroups. Are the identified subgroups mainly defined by one 
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trait or are the specific constellations between the different personality traits responsible for 
our findings?  
Another point of interest has to do with the fact that we primarily focused on early onset 
of substance use in our studies. Mostly, we relied on single item measures for our substance 
use outcomes in the unidirectional models (i.e., lifetime prevalence). And even though we 
used more leveled outcome measures in our bidirectional model we mainly targeted the 
early phases of substance use initiation. It would be interesting to examine the role of the 
personality traits on a broader spectrum of substance use behaviors (i.e., quantity, frequency, 
and excessive drinking patterns) and if the personality profiles have (additional) value for 
different kinds of (substance use) behaviors or in other (already using) samples. The findings 
of the different studies complemented each other on the role of anxiety sensitivity, sensation 
seeking and impulsivity. However, the findings on hopelessness seem to be more complex. 
Further research is necessary to disentangle the potential pathways in which hopelessness is 
related to early substance use behaviors. Finally, it is important to examine if anxiety 
sensitivity and hopelessness become more important for the development of substance use in 
an older age group, when drinking and smoking is legal, and using patterns become more 
established. Also, it would be fascinating to find out if other substance use behaviors, like 
problem drinking, are more relevant for these personality traits. 
Another question that should be addressed in future research is if the SURPS is also 
indicative of other risk behaviors in early adolescence. The SURPS was developed to 
measure variability on the four personality traits and their association with alcohol and drug 
misuse. However, based on the studies presented by Woicik and collegeaus (2009), one 
might argue that the SURPS personality profiles are also related to more risk taking behaviors 
in general. In one of their studies, for instance, they examined the relationships between the 
Reckless Behavior Questionnaire (RBQ: Arnett, 1989), which measures the number and 
frequency of reckless behaviors in the past year (e.g., damage to public property), and the 
SURPS personality traits. Significant correlations were found for hopelessness, sensation 
seeking and impulsivity. Also, depression (BSI-DEP: Derogatis & Melisaratos, 1983) and 
anxiety (CASI: Silverman et al., 1991) were associated with the SURPS personality traits. 
Thus, it seems that the predictive value of the SURPS personality traits is not limited to 
substance use and it could be that the predictive value of the SURPS personality traits 
increases when looking at the co-occurrence of substance use and internalizing or 
externalizing problems.  
A final point that needs to be addressed concerns the impact that substance use has on 
the development of the SURPS personality traits. Theory development could benefit from the 
remarkable finding that substance use impacts certain personality traits already in novice 
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users. It seems important to acknowledge the dynamic interplay between substance use and 
personality in early adolescence, because it might reinforce substance use and maintenance 
patterns in the long run. However, more research is necessary in order to disentangle the 
different processes involved and should thereby focus on how these insights can best be 
implemented in theory and practice.  
 
Implications for prevention 
Although our findings should be replicated in other target groups and expanded to 
different types of behavior, the present set of studies might contribute to the development of 
effective substance use prevention programs. Specifically, prevention efforts could benefit by 
acknowledging the importance of hopelessness, sensation seeking and impulsivity during 
early adolescence and to be aware of the vulnerability of early adolescents with these 
personality predispositions (Carver et al., 2009; Casey & Jones, 2010; MacPherson et al., 
2010; Martin et al., 2002; Schneider, 2008). Tailoring prevention efforts to the exact needs of 
a subgroup based on their personality trait might be an effective approach in diminishing (the 
negative effects of) substance use among (early) adolescents (e.g., Conrod et al., 2008; 
Conrod et al., 2010; Conrod et al., 2006). Recent studies investigated the effects of tailor-
made interventions for the at-risk personality populations (Conrod et al., 2008; Conrod et al., 
2010; Conrod et al., 2006). In these studies, tailor-made interventions were provided for the 
diverse risk groups based on prescreening with the SURPS. Sensation seeking individuals, for 
instance, were provided an intervention program aimed at their specific personality traits or 
skill deficits (e.g., Conrod et al., 2006). By using one standard deviation above the school 
mean to select ‘at risk’ subgroups, these studies show promise for prevention efforts on 
excessive substance use, in that participants in the intervention conditions show less 
substance use behaviors compared to a control group (Conrod et al., 2008; Conrod et al., 
2010; Conrod et al., 2006; Mushquash et al., 2007). Yet, the developers of the prevention 
program carried out the study evaluations and independent evaluations on these tailor-made 
personality interventions are still lacking. Also, the trials were not registered and different 
study outcomes and strategies for analyses were used in the published evaluations. Clearly, 
more research is needed in order to value the merits of these personality-driven interventions. 
The applicability of these tailor-made interventions to a sample of Dutch adolescents is 
currently investigated in the Netherlands in the ‘Preventure’ project (Lammers et al., 2011).  
Another possibility might be to account for the importance of the SURPS personality traits 
in the HSD prevention program. The HSD program might benefit from incorporating the 
present insights into the program content. Even more so, since the current HSD program 
lacks differential effectiveness for adolescents high on the SURPS personality traits and the 
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fact that our findings indicate that the role of these personality traits should be 
acknowledged. The HSD program might, for instance, be translated into a more stepwise 
approach with both general and selective prevention activities. The SURPS is a brief 
instrument, which could easily be used as a screening instrument. The outcomes of this 
screening process could further direct the targeting prevention activities. Based on the 
outcomes of the screening, the ‘at-risk’ groups (i.e., adolescents scoring high on one of the 
four risk traits) could receive a tailor-made version of the program, in which the education 
and information is connected and based on their specific personality risk trait. Adolescents 
who do not score high on the four risk traits could be assigned to the standard version of the 
program. Further, as stated earlier, the HSD program might benefit from an expansion of skill 
training elements. For this part, there could also be a differentiation in training situation: a 
more general, broad skill-training component that can be implemented for all adolescents 
and a more selective part (e.g., some additional sessions) for the ‘at risk’ groups. In this 
selective part, ‘at-risk’ adolescents will be trained in skills or situations relevant for their 
personality characteristic. The focus of training for impulsive adolescents will, for instance, 
be on dealing with their impulses in relation to substance use and other risky situations, 
while the focus for adolescents high on hopelessness, will be on learning how to cope with 
negative thoughts.  
Finally, as the previous presented model (see Figure I) underscores, there are more 
processes involved that influence the development of personality traits and substance use 
behaviors in early adolescence. In line, we suggest that a complementary prevention strategy 
for the HSD program might be to educate parents on the role of the SURPS personality traits 
in the onset and maintenance of substance use behaviors in early adolescence. Such general 
education could go together with more selective training for parents with ‘at risk’ 
adolescents. This training could focus on how to deal with specific personality risk traits in 
relationship to substance use behaviors and how parents can best monitor the substance use 
behaviors of their child. It seems likely that sensation-seeking adolescents need other 
substance-related parenting strategies than adolescents who are high on hopelessness. 
Perhaps, a certain amount of flexibility should be present in the prevention goals, since 
striving for abstinence might be more relevant for some adolescents, while manageability is 
more pertinent for others.   
In sum, the HSD prevention program might benefit from incorporating group-specific 
needs based on the SURPS personality traits. This could be achieved by offering a more 
layered approach, with general and selective components. Nevertheless, despite the 
prevention of choice, it seems that knowing who is at risk and what this risk is all about (i.e., 
only a risk for excessive use or also for early initiation) in combination with effective 
208
prevention efforts that account for personality-based needs, might lead to an effective 
approach in diminishing (the negative effects of) substance use among early adolescents.  
 
Closing statement 
The studies presented in the present thesis were among the first to examine the role of the 
four SURPS personality traits on the onset of substance use in early adolescence. Overall, the 
present thesis provides evidence that, within a Dutch sample of early adolescents, the SURPS 
is a useful instrument to identify adolescents who are at risk for an early onset of alcohol, 
tobacco, and marijuana use. The SURPS personality traits are important in explaining 
individual differences in early adolescent substance use behaviors. Moreover, our results 
show that there is a dynamic interplay between certain personality traits and substance use. 
In trying to prevent early adolescents from alcohol and tobacco use, it might be of key 
importance to acknowledge the mutual influence between substance use on the one hand 
and sensation seeking and impulsivity on the other hand. In trying to prevent adolescents 
from early engagement in to alcohol, tobacco, and marijuana use, it seems of key importance 
to account for the SURPS personality traits by integrating and addressing specific personality-
based elements in prevention efforts. This is especially relevant given the adverse health 
consequences of initiation of substance use in early adolescence, in combination with the 
fact that many adolescents start using substances in their early teens (Hibell et al., 2009; 
Verdurmen et al., 2012). In the first part of the thesis, suggestions are provided to optimize 
prevention program effects and the results of this second part indicate that significant gains 
can be achieved in clinical cost-effectiveness, by tailoring such prevention efforts –for 
example, in terms of intensity, duration, or specific methodology employed– to the exact 
needs of a personality-based subgroup. Conclusively, the HSD prevention program might 
benefit from incorporating such personality based group-specific components in their 
program offer. 
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Dutch summary (Nederlandse samenvatting) 
Veel Nederlandse jongeren starten met alcohol drinken, roken en blowen in de vroege 
adolescentie. Op 12-jarige leeftijd geeft 35,4% van de Nederlandse jongeren aan ooit 
alcohol te hebben gedronken, zegt 11% al minstens een keer gerookt te hebben en 
rapporteert 1,2% ooit geblowd te hebben. Op 16-jarige leeftijd zijn deze percentages 
gestegen naar 89,7% voor alcohol, 55,1% voor roken en 32,5% voor blowen. Naast het 
aantal gebruikers neemt ook de frequentie en hoeveelheid van gebruik sterk toe in deze 
periode. Deze cijfers zijn zorgelijk, vooral gezien de vele nadelige (gezondheids)effecten van 
vroegtijdig middelengebruik. Nederlandse beleidsmakers en wetenschappers benadrukken 
dan ook de noodzaak om effectieve preventiestrategieën te ontwikkelen om zo de leeftijd 
waarop jongeren beginnen met middelengebruik op te schuiven. In Nederland is ‘De 
gezonde school en genotmiddelen’ (DGSG) één van meest bekende en gebruikte 
preventieprogramma’s. DGSG heeft als doel het middelengebruik onder jongeren uit te 
stellen en/of te verminderen. De studies die in het eerste deel van dit proefschrift worden 
gepresenteerd, hebben betrekking op de effectiviteit van dit grootschalige preventie-
programma. Ook wordt ingegaan op factoren die belangrijk zijn voor effectieve preventie. 
Om tot effectieve preventiestrategieën te komen is kennis over beschermende en 
risicofactoren van belang. De studies in het tweede deel leggen dan ook de nadruk op 
persoonlijkheidskenmerken als risicofactoren voor middelengebruik in de vroege 
adolescentie.  
 
Deel I :  Preventie effectiv iteit  
DGSG is gebaseerd op de ‘Theorie van gepland gedrag’ (TPB). De TPB stelt dat 
middelspecifieke cognities (d.w.z. positieve en negatieve verwachtingen, het ervaren van 
sociale goed- of afkeuring en in hoeverre jongeren denken in staat te zijn middelen te 
weigeren) van invloed zijn op daadwerkelijk middelengebruik. Daarnaast stelt de TPB dat 
deze relatie loopt via de intentie om een bepaald middel te gaan gebruiken. Eerdere studies 
hebben laten zien dat de TPB toepasbaar is op alcohol drinken en roken onder jongeren. 
Hoofdstuk II geeft antwoord op de vraag of dit theoretische kader ook toepasbaar is op 
vroegtijdig marihuanagebruik. De veronderstellingen van de TPB zijn getoetst met behulp 
van een longitudinaal onderzoek onder 1.023 Nederlandse jongeren (11 tot 14 jaar op T0) 
die bij aanvang van het onderzoek nog nooit marihuana hadden gebruikt. De resultaten 
geven aan dat jongeren die positiever aankijken tegen marihuanagebruik, meer goedkeuring 
ervaren van hun omgeving of minder vertrouwen hebben in hun vaardigheden om 
marihuana te weigeren een sterkere intentie hebben om marihuana te gaan gebruiken en 
hierdoor ook meer kans hebben om daadwerkelijk marihuana te gaan gebruiken. Voor 
preventie lijkt het dan ook van belang om een eventuele positieve houding ten opzichte van 
middelen te verzwakken, de ervaren goedkeuring vanuit de sociale omgeving te verminderen 
en vaardigheden met betrekking tot het weigeren van middelen te versterken alvorens 
jongeren in aanraking komen met deze middelen. Het DGSG programma beoogt op een 
dergelijke manier het middelengebruik onder jongeren aan te pakken en Hoofdstuk III, IV en 
V hebben dan ook betrekking op de vraag of het DGSG progamma hierin slaagt.  
Hoofdstuk III beschrijft het studieprotocol van het effectiviteitsonderzoek naar het DGSG 
preventieprogramma. Het DGSG programma richt zich op de eerste jaren van de middelbare 
school en is ontwikkeld door het Trimbos-instituut. Het programma bestaat uit vier pijlers: 
digitale lesmodules over alcohol drinken, roken en blowen, een ouderbijeenkomst, een 
schoolreglement met betrekking tot middelengebruik en het monitoren en begeleiden van 
(probleem)gebruik. Het onderzoek betreft een 3-jarige ‘Randomized Controlled Trial’ waarin 
twee interventie condities (lesmodule en integraal) zijn afgezet tegen een controle conditie. 
Aan het onderzoek deden 3.784 jongeren van 23 middelbare scholen uit zeven verschillende 
regio’s in Nederland mee. Hiervan waren 1.330 jongeren ingedeeld in de lesmodule 
conditie, 1.195 in de integrale conditie en 1.259 in de controle conditie. De nulmeting (T0) 
vond plaats tussen januari en maart 2009 en de nametingen zijn uitgevoerd na 8 (T1), 20 (T2) 
en 32 (T3) maanden. Na de nulmeting is het DGSG programma gefaseerd geïmplementeerd 
op de scholen uit de interventie condities. De bevindingen van het DGSG effectiviteits-
onderzoek zijn weergegeven in Hoofdstuk IV en V.  
Hoofdstuk IV geeft inzicht in de effectiviteit van het DGSG programma op alcohol 
drinken (d.w.z. ooit gebruik, gebruik afgelopen maand, gebruik afgelopen week en binge 
drinken), roken (d.w.z. ooit gebruik en gebruik afgelopen maand) en blowen (d.w.z. ooit 
gebruik) onder jongeren op de drie nametingen. In tegenstelling tot de verwachting, laten 
onze bevindingen zien dat er geen programma-effecten zijn voor zowel alcohol drinken, 
roken en blowen op nieuwe gevallen van gebruik. Aangezien het bij een evaluatie van een 
preventieprogramma belangrijk is om naast nieuwe gevallen van gebruik ook te kijken naar 
de ontwikkeling, is in Hoofdstuk V gekeken naar de effectiviteit van het DGSG programma 
op de ontwikkeling van middelengebruik. Tevens is in dit hoofdstuk onderzocht of jongens, 
lager opgeleide jongeren en jongeren die hoog scoren op bepaalde persoonlijkheids-
kenmerken (d.w.z. angstgevoeligheid, hopeloosheid, sensatie zoeken en impulsiviteit) meer 
baat hebben bij het DGSG programma dan anderen. In lijn met de resultaten van Hoofdstuk 
IV werden er geen effecten van het DGSG programma gevonden op de ontwikkeling van 
middelengebruik. Ook waren er geen gunstige effecten zichtbaar voor bepaalde subgroepen. 
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Op  basis van onze bevindingen moeten we concluderen dat het DGSG programma, zoals 
het nu wordt uitgevoerd, geen invloed heeft op het middelengebruik van jongeren.  
 
Deel I I :  Onder invloed van je persoonli jkheid 
Uit recent onderzoek is gebleken dat er vier persoonlijkheidskenmerken zijn die een 
verhoogd risico vormen voor middelengebruik. Een maat om deze risico persoonlijkheids-
kenmerken te meten is de ‘Substance Use Risk Profile Scale’ (SURPS). De SURPS bestaat uit 
vier persoonlijkheidskenmerken, namelijk angstgevoeligheid, hopeloosheid, sensatie zoeken 
en impulsiviteit. In het tweede deel onderzoeken we op verschillende manieren hoe 
middelengebruik onder jongeren samenhangt met deze vier persoonlijkheidskenmerken.  
Hoofdstuk VI beschrijft de cross-sectionele relaties tussen deze persoonlijkheids-
kenmerken en de vroege fase van middelengebruik onder 3.783 jongeren in de leeftijd van 
11 tot 15 jaar. Gekeken is of de SURPS persoonlijkheidskenmerken samenhangen met het 
ooit gebruik van alcohol, tabak en marihuana, met de beginleeftijd of met het ooit gebruik 
van meerdere middelen. De resultaten van deze studie lieten zien dat een hogere mate van 
hopeloosheid of sensatie zoeken samenhing met het ooit gebruik van één of meerdere 
middelen. Daarnaast hadden jongeren met een hogere mate van hopeloosheid meer kans om 
op jongere leeftijd begonnen te zijn met alcohol drinken of blowen. Jongeren met een hogere 
mate van angstgevoeligheid hadden daarentegen minder kans om op jonge leeftijd te zijn 
begonnen met het drinken van alcohol.  
Om te onderzoeken of de persoonlijkheidskenmerken ook voorspellend zijn voor 
middelengebruik in de vroege adolescentie rapporteert Hoofdstuk VII een longitudinale 
studie naar deze relatie onder 758 jongeren (11 tot 14 jaar op de nulmeting) die bij aanvang 
van het onderzoek nog nooit alcohol hadden gedronken, gerookt en geblowd hadden. De rol 
van de SURPS persoonlijkheidskenmerken op het middelengebruik van jongeren is in deze 
studie op twee manieren onderzocht: met een variabele en een persoonsgerichte aanpak. In 
de variabele gerichte aanpak is gekeken of de SURPS persoonlijkheidskenmerken het ooit 
gebruik van alcohol, tabak en marihuana voorspellen. Onze bevindingen laten zien dat 
jongeren met een hogere score op hopeloosheid en sensatie zoeken bij de nulmeting meer 
kans hadden om 20 maanden later ooit alcohol en tabak te hebben gebruikt. Tevens hadden 
jongeren met een hogere score op sensatie zoeken meer kans om ooit marihuana te hebben 
gebruikt. In de persoonsgerichte aanpak hebben we gekeken of we subgroepen konden 
identificeren die vergelijkbaar scoorden (d.w.z. eenzelfde profiel hebben) op de vier 
persoonlijkheidskenmerken van de SURPS en of deze subgroepen initiatie van 
middelengebruik konden voorspellen. We identificeerden drie verschillende subgroepen 
voor jongens, namelijk ‘resilients’, ‘internalizers’ en ‘externalizers’ en twee subgroepen voor 
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meisjes, namelijk ‘resilients’ en ‘internalizers’. De resultaten laten, voor zowel jongens als 
meisjes, geen verschil in middelengebruik zien tussen de verschillende subgroepen. De 
afzonderlijke persoonlijkheidskenmerken lijken dan ook meer relevant voor het voorspellen 
van initiatie van middelengebruik.  
Hoofdstuk VI en VII gaan in op de (voorspellende) rol van de SURPS persoonlijkheids-
kenmerken op middelengebruik in de vroege adolescentie. Er zijn echter aanwijzingen dat 
middelengebruik de ontwikkeling van deze persoonlijkheidskenmerken beïnvloedt. Derhalve 
is in Hoofdstuk VIII longitudinaal gekeken naar de wederzijdse relaties tussen de SURPS 
persoonlijkheidskenmerken en middelengebruik (alcohol drinken en roken) onder 1.068 
jongeren (11 tot 14 jaar op de nulmeting). De bevindingen tonen aan dat sensatie zoeken en 
impulsiviteit de sterkste wederzijdse relatie hebben met middelengebruik. Tussen 
angstgevoeligheid en middelengebruik was geen wederzijdse relatie aanwezig en er was 
maar één wederzijdse relatie aanwezig voor middelengebruik en hopeloosheid. Op basis van 
de studies die gepresenteerd zijn in Hoofdstuk VI, VII en VIII kunnen we concluderen dat de 
SURPS een nuttig instrument kan zijn om Nederlandse jongeren te identificeren die risico 
lopen om op jonge leeftijd middelen te gebruiken. Individuele verschillen in 
middelengebruik onder jongeren kunnen verklaard worden door de SURPS persoonlijkheids-
kenmerken.  
 
Hoofdstuk IX geeft een overzicht van alle bevindingen uit dit proefschrift. De 
bevindingen uit het eerste deel van het proefschrift laten zien dat het DGSG programma, 
zoals het nu wordt uitgevoerd, niet effectief is. Jongeren die het DGSG lesprogramma of het 
integrale DGSG programma hebben ontvangen, verschillen niet in hun middelengebruik ten 
opzichte van jongeren die geen DGSG programma hebben ontvangen. Om middelengebruik 
onder jongeren op een effectieve manier aan te kunnen pakken, is het noodzakelijk om te 
bepalen welke factoren resultaat hebben en op welke manier. Op basis van onze resultaten 
kunnen we niet afleiden of het DGSG programma, de uitvoering van het DGSG programma 
of beide aspecten aanpassing nodig hebben. Desondanks kunnen er een aantal verbeteringen 
worden aangebracht. Allereerst is een voortdurend proces van (her)ontwikkelen, aanpassen 
en (her)evalueren nodig om preventieprogramma’s optimaal te krijgen en te houden. Het 
DGSG programma kan baat hebben bij het opnemen van een dergelijk continu 
evaluatieproces als vast programmaonderdeel. Daarnaast zou het DGSG programma meer 
aandacht kunnen schenken aan het trainen van persoonlijke en sociale vaardigheden en lijkt 
het de moeite waard om jongeren te trainen in hoe ze op een effectieve manier om kunnen 
gaan met situaties die middelengebruik uitlokken. Dit zou bijvoorbeeld kunnen door het 
trainen van hun weerbaarheid. Meer onderzoek is echter nodig om te bepalen wat de 
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optimale intensiteit van het programma zou moeten zijn. Ook zou gekeken moeten worden 
of het DGSG programma kan profiteren van een meer selectieve aanpak, waarbij het 
programma toegespitst wordt op het beïnvloeden van groepen jongeren met een verhoogd 
risico op middelengebruik, zoals lager opgeleide jongeren of jongeren met specifieke risico 
persoonlijkheidskenmerken.  
De bevindingen uit het tweede deel van het proefschrift laten zien dat de SURPS 
persoonlijkheidskenmerken belangrijk zijn bij het verklaren van middelengebruik onder 
Nederlandse jongeren. Voornamelijk hopeloosheid en sensatie zoeken zijn indicatief voor 
een vroeg begin van middelengebruik. Daarnaast is er sprake van een wederzijdse 
beïnvloeding tussen de SURPS persoonlijkheidskenmerken en middelengebruik in deze 
vroege beginfase. Bij de preventie van middelengebruik onder jongeren lijkt het dan ook van 
belang om de kwetsbaarheid van jonge adolescenten die gepaard gaan met deze SURPS 
persoonlijkheidskenmerken te erkennen. Het DGSG programma zou hiervan kunnen 
profiteren, aangezien het programma nu nog niet voorziet in de specifieke behoeften van 
jongeren die hoog scoren op deze persoonlijkheidskenmerken. Onze bevindingen geven 
echter aan dat deze persoonlijkheidskenmerken wel degelijk een rol spelen in het vormen 
van middelengebruik in de DGSG doelgroep. Het DGSG programma zou vertaald kunnen 
worden naar een meer stapsgewijze benadering, met ruimte voor zowel algemene als 
selectieve componenten.  
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